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LL OUT Aid to Boilers in 
the BATTLE OF PRODUCTION 


Bailey Meter Control Insures Full Steaming Capacity 


with Conservation of Fuel and Man Power .. . 


Bailey Meter Control is helping to win the F ity e E pe % 
battle of production by giving “All-Out” aid ; y ; 7 : s a ol 
to hard pressed steam generating equipment. i Tif =< @ * poe 
Here at the very source of power, Bailey Meter a if : e @ © ae = 
Control serves faithfully day after day to con- ? Bs y e a = 3 
tinuously maintain the most favorable operating 
conditions—conditions which mean full capacity, 


reliable service, safe operation, economical 


use of fuel, and conservation of man power. 


In addition to serving in the battle of production, 
Bailey Meter Control is “with the colors” at 
Air bases, Army training camps, Naval bases, 
Arsenals, Forts, and other establishments of 
our armed services. It is also serving at sea 


with America’s fast-growing Merchant Marine. 


Bailey Meters and Control are now helping to 
speed National Defense by the same funda- 
mental methods of boiler control which in the 
past have made available generous supplies 


of low cost steam power. 





A-77-1 
BAILEY METER COMPANY — ” er 
1026 IVANHOE ROAD «CLEVELAND, OHIO Bailey Meter Control is installed in many industries 


vital to our defense. Two of these are—(Top) A Plastic 


; imi Montreal, Canada ' 
Bailey Meter Company Limited, Montreal, Cana and Chemical Plant, and (Below) A large Steel Plant. 





The Complete Combustion Control System 
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Accidents Hinder Production 


HE calamitous fire on the Normandie is a shocking 

reminder of the seriousness of accidents resulting 
from carelessness. It would be futile to attempt an 
estimate of the consequences, direct and indirect, of this 
disheartening event. They are numerous and costly. 
But the case is one which brings dramatically to public 
notice the colossal waste that results from accidents in 
industry. It brings sharply to focus the urgency of 
precautions in industry against accidents of all kinds, 
major and minor, fatal and inconsequential. For al- 
though even the most thoughtless person can be shocked 
at seeing one of the world’s largest ships lying stricken 
on her side, the loss is no more real because of the value 
and size of the vessel than is the loss by industrial acci- 
dents in, say, a week’s time the nation over. Ata time 
when shipping is urgently needed the damage to the 
Normandie is grievous indeed. But how many who rail 
against those whom they imagine to be responsible in 
the case of the Normandie will take the lesson to heart 
in their own responsibilities? 

A recently issued statement, ‘‘Industrial Safety and the 
War Effort,’’ by the National Safety Council, attempts 
to bring to everyone the seriousness of the accident prob- 
lem in this country. The appeal is based on aid to our 
war effort as well as to the economic and humanitarian 
common sense of persons in all walks of life. One 
paragraph of this statement sums up the matter in brief 
and startling lan guage. ‘Accidents hinder production!” 
it announces. ‘Total calculable accident costs in 1940 
totaled around $3,500,000,000. The cost to industry 
was approximately $700,000,000, representing 17,000 
deaths and 1,400,000 injuries. Had we diverted into 
productivity the billion and one-half man-hours lost in 
1940 through work accidents, these hours would have 
been sufficient to construct 27 battleships, 200 destroyers, 

t 75,000 fighter planes.”’ 

Here, then, is a new aspect of accident prevention of 
vital interest to everyone—of concern to the maintenance 
of our way of life. It is not the loss alone that matters; 
it is also the criminal failure to get the most out of our 
production effort. In peacetime we may complacently 
charge these staggering costs against the hazards of life 
itself. In wartime we are actually jeopardizing our 
very existence as a free nation. The responsibility may 
lie most heavily upon those officially in charge of safety 
in industrial plants, but no man can dodge his portion 
of it from the time he steps out of his bath in the morn- 
ing until he lies down for rest at night. He may not 
hold the torch that sets off a Normandie fire, but in lesser 


measure a careless act brings sudden and unpredictable 
consequences. You can’t save a sinking ship by drop- 
ping a monkey wrench into the pump. Accidents 
hinder production. 


Guidance of Young Engineers 


REVISION of the Engineers’ Council for Profes- 

sional Development ‘‘Manual for the Guidance 
of Young Men Interested in Engineering Education and 
the Engineering Profession,’’ issued in January, will 
prove useful to young men contemplating an engineering 
career and to their parents, teachers, and advisers. The 
manual is addressed primarily to groups in the Founder 
Societies engaged in guidance activities through the 
medium of local advisory committees. It contains sug- 
gestions on the organization of such committees and 
their selection. It strongly urges the utmost co-opera- 
tion with local agencies. It gives practical suggestions 
on what points to cover in addressing groups of boys. 
It contains a list of ‘“‘don’ts."’ It covers briefly but 
helpfully the technique of conducting interviews. 

Appended to the manual are three forms for use in the 
interviews. The first of these forms is to be made out 
by the boy himself with the view of affording informa- 
tion that will disclose ‘‘assets and liabilities and their 
relationship to occupational opportunities so that you 
[the boy] may be more certain of making a wise choice.”’ 
The second form is to be worked out by the applicant 
and the counselor together and is an ‘‘appraisal of 
assets and liabilities... The third form affords the 
counselor an opportunity to record his suggestions to 
the applicant and his impressions and opinions of him. 
A bibliography of books and pamphlets on engineering 
guidance completes the manual. 

None will deny the importance of an intelligent choice 
of a career. Under the present emergency, when the 
need for engineers is particularly urgent and widely 
recognized, the temptation exists of recruiting quantity 
at the expense of quality and aptitude. The nation, the 
engineering profession, and the individual are ill-served 
when an unwise choice is made. Engineers themselves 
possess the greatest competence to act as advisers to 
young men seeking to join their ranks. They have more 
at stake than any other group in seeing that able and 
properly qualified men are coming along to take their 
places. A profession that today enjoys the growing 
esteem of society and on which society leans so heavily 
in war and in peace cannot afford to admit inferior men. 

Herein lies the urgency of the task laid on engineers 
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to assist in the guidance of the inquiring and hopeful 
youth. To many engineers service of this nature is 
pleasant and satisfying; but even so it is not to be 
entered into lightly or without sound preparation, as 
the E.C.P.D. manual warns. Organized action will be 
more effective in the long run in most cases than the 
haphazard efforts of an individual. The engineering 
society local section affords an organized group of recog- 
nized standing in the community with which educa- 
tional institutions, parents, and boys can deal with 
confidence. Among its members are men competent to 
act as advisers. The E.C.P.D. manual provides the 
basis of a technique that should bring success to con- 
scientious and intelligent effort. With such a combina- 
tion, the engineering profession, the community, and 
the boy can be well served. Aside from the satisfac- 
tions that come to a man as a result of his own success, 
there is none quite so great as being able to watch a 
younger man who, one hopes, will someday overtop 
him, of whom he can say: ‘‘I helped him when he 
wanted to become an engineer."’ 


Rackham Memorial 


ONGRATULATIONS to the Engineering Society of 

Detroit are in order on the opening of its new home 

in the luxurious Horace H. Rackham Educational Me- 
morial Building. 

These new headquarters, which were dedicated on 
January 28, occupy one wing of a beautiful marble build- 
ing whose central portion is given over to a large audi- 
torium. The opposite wing serves as the headquarters 
of the University Extension Service and the Institute of 
Public and Social Administration of the University of 
Michigan. Thus are appropriately brought together 
the engineering, educational, and public administration 
interests of an important industrial community whose 
welfare and advancement are inseparably associated with 
those important phases of modern life. 

The new building and its endowment were provided 
by the Horace H. Rackham and Mary A. Rackham Fund. 
They recall the generous gift, more than thirty years 
ago, by Andrew Carnegie, of the Engineering Societies 
Building and the Engineers’ Club in New York, with this 
particular difference. Whereas Andrew Carnegie's gift 
afforded an opportunity for the uniting in a common 
headquarters of the national engineering societies 
known as the Founder Societies, the Rackham Memorial, 
in harmony with the present tendency for engineering to 
assume a position of social and economic responsibility in 
the world, unites in one building the local headquarters 
of engineering, science, and education. Moreover, in 
New York the Engineering Societies Building and the 
Engineers’ Club are separate, although adjoining, build- 
ings, and membership in one of the Founder Societies 
does not carry with it membership in the Engineers’ 
Club, whereas at Detroit, clubhouse and society head- 
quarters are identical, with privileges secured by pay- 
ment of one set of dues. The arrangement prevailing at 
Detroit is in keeping with the spirit of the times and 
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more easily adopted by a local society than by a group of 
national societies. It sets a goal toward which many 
groups of engineers in large industrial communities 
should be encouraged to work. 

The location of engineering headquarters in a magnifi- 
cent building in Detroit’s Art Center is of great signifi- 
cance to the engineering profession. Here again is an 
indication of the present trend of recognizing engineering 
as a great social and economic factor on a scale which 
has won for it public acceptance as a cultural force. The 
time has passed when engineering education was looked 
upon as a glorified training in the mechanic arts. The 
scholars, the scientists, and the professional schools respect 
the engineers and the engineering colleges as their peers. 
Long years of service by high-grade men in their profes- 
sional practice, in their engineering organizations, and in 
the civic affairs of their individual communities have 
earned this recognition and this acceptance. Industrial- 
ized civilization has afforded a rapidly growing number 
of opportunities for employment in the engineering pro- 
fession and in occupations that depend upon them. The 
war has sharply emphasized the importance of engineer- 
ing in modern life. Nations realize that their military 
organizations are useless without engineering skill in 
devising new weapons and better defenses and in supply- 
ing the staggering quantities of goods and equipment 
needed in modern warfare. Correspondingly, thoughtful 
persons realize the significant role engineering must play 
in postwar reconstruction and world peace. The new 
home of the Engineering Society of Detroit is therefore 
more than a reward and a recognition of the place engi- 
neers have won for themselves in society. It should be 
looked upon as a reminder of the faith of the nation in 
the engineer and it should be a source of inspiration for 
greater accomplishment and worthier public service. 


A.S.M.E. Membership List 


CHANGE in the 1942 A.S.M.E. Membership List 

issued in February will, it is believed, be wel- 
comed by a majority of users. No longer are the prin- 
cipal data to be found in the geographical list. Ad- 
dresses are now to be found in the alphabetical list and 
the new arrangement will save time and annoyance. 

With the 1942 Membership List has been included as 
usual the complete list of officers, personnel of commit- 
tees, professional divisions, local sections, and student 
branches. The A.S.M.E. Constitution, By-Laws, and 
Rules have been added to the 1942 volume, and the 
Professional Consulting Service Index, introduced in 
1940, appears for the second time. Thus the 1942 
Membership List becomes a source of information about 
the Society and its members. 

An attempt has also been made to afford easy access 
to information about the A.S.M.E. contained in the 
new edition. A page has been added just inside the 
front cover that not only directs the user to the indexes, 
but also to sources of information about membership, 
local sections, publications, employment service, and 
the Engineering Societies Library. 
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VIBRATION azvd RUBBER SPRINGS 


Design Details to Be Considered in the Application of Rubber Mountings 
to Machinery 


By WALTER C. KEYS 


MECHANICAL PRODUCT ENGINEER, UNITED STATES RUBBER COMPANY, NEW YORK, N. Y. 


HE phenomenal ‘‘smoothness’’ of America’s most per- 

sonal piece of machinery, the modern automobile, has 

created an almost universal demand that machinery of 
all kinds shall have the following characteristics: 


1 Attractiveness of appearance. 
2 Reasonable quietness. 
3 Reasonable freedom from vibration. 


This is evident in late models of machine tools, locomotives, 
refrigerators, vacuum cleaners, and the like. 

Because rubber is a poor conductor of noise and because it can 
be fabricated into economical, simple, and effective springs, or 
mountings, it is now very widely used as one of the structural 
materials that are essential in many types of modern mech- 
anism. 

It is the purpose of this paper to deal with rectilinear vibra- 
tion, and (4) to illustrate a few practical applications of rubber, 
‘b) to present typical quantitative results, (¢) to include data 
as to resonance frequencies of vibratory movement of mount- 
ings made of typical rubber compounds bearing typical safe 
loads, and subjected to a range of vibrations, such as are 
encountered in many actual applications. 

The theory of vibratory behavior is well explained in several 
excellent books on the subject. Ina text! by J. P. Den Hartog 
appears the soaorwring. referring to the effectiveness of springs 

(or mountings) used to reduce transference of vibration 


Spring force __ Transmitted force 


Transmissibility = 


Impressed force Impressed force 


It is further designated, where damping is negligible, as 
1 
q Forced frequency \? 
7 fess: —) 
For convenience, the author of this paper designates as the 
“frequency ratio”’ 
Forced frequency 
Natural frequency 
The relationship between natural frequency and static deflec- 
tion of a supporting spring which deflects according to Hooke’s 
law is 
188 
V/ Static deflection (in. ) 
The foregoing relations apply to an undamped single-degree 


system and are substantially correct for rubber springs. 
The chart, Fig. 1, gives in terms of deflections the natural 


Natural frequency (per minute) = 


‘"*Mechanical Vibrations,’’ by J. P. Den Hartog, second edition, 
McGraw-Hill Book Company, Inc., New York, N. Y., 1940. 
Contributed by the Rubber and Plastics Subdivision of the Process 
Industries Division and presented at the Annual Meeting, New York, 
Y., December 1-5, 1941, of Tue American Society oF MECHANICAL 
Dennen 
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frequencies, also the forced frequencies for transmissibilities of 
81 per cent (frequency ratio 2.5 : 1) and 93 per cent (frequency 
ratio4:1). Curves for other transmissibilities can be drawn in 
using the guides at the top of the chart. This chart is useful in 
establishing the static deflection of mountings required to ab- 
sorb a wide range of forced frequencies. 

Transmissibility, as defined in the textbooks, provides the 
ideal, theoretical solution to rectilinear-vibration problems. 
However, in actual cases it is seldom possible to change only 
the stiffness of mountings; hence the actual reduction of vibra- 
tory amplitude may be either slightly greater or less than the 
calculated transmissibility. This is evident in the actual results 
given herein. For convenience, the term ‘‘amplitude residue’’ 
is herein used to designate 


Amplitude of movement resiliently mounted 


Amplitude of movement rigidly mounted 


referring to the vibratory movement of that portion of any 
mechanism or structure to be protected by the mountings. This 
‘amplitude residue’’ is equal to the transmissibility under 
ideal testing conditions which, unfortunately, are rarely en- 
countered. Hence, transmissibility is used as the goal, and 
‘amplitude residue’ as a measure of accomplishment. 


TECHNIQUE 


In general the engineer requires the following information in 
attacking problems involving isolation of vibration by means 
of resilient supports: 


1 Total weight to be supported. 

2 Location of center of gravity. 

3 Lowest frequency of vibration to be insulated. 

4 Direction and plane of the vibration. 

5 Reactions (if any) to be resisted by the mountings (such 
as torque, forces due to driving belts, chains, gears, etc.). 

6 Number, location, and size of attaching bolts. 

7 Type, location, and size of all connections from resiliently 
supported unit to foundation members (such as conduits, piping, 
driving shafts, and the like). 

8 The ‘‘rate per inch’’ or spring constant of such con- 
nections. 

9 Type of supporting foundation. 

10 Clearances between parts of supported unit and adjacent 
members not supported by the mountings. { 

11 Proximity of oil, water, temperature, exposure to sun- 
light or ozone. 

12 As complete information as possible regarding the con- 
ditions of use. 

In general, a wall of rubber is more flexible in shear than in 
compression. Therefore, it is customary to install the shear 
planes of mountings parallel to the plane of vibratory move- 
ment of the supported unit unless prevented by special condi- 
tions, such as the necessity of withstanding heavy tension of 


belt, and the like. 


70 90 95 99 _- PER CENT ABSORPTION 


~ - SF (FORCED FREQUENCY VS STATIC DEFLECTION, SEE CURVES) 
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be absorbed most economically 
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Fig. 1— Frequency—Static Deflection. The 
values (shown at the bottom of chart) of the 
vertical lines can be used either as forced fre- 
quencies or as natural frequencies, depending 
on the information desired. Note that addi- 
tional percentages of vibration insulation are 
shown above the chart. Additional curves can 
be drawn in parallel to those for 81 and 93 
per cent insulation as required. 


by installing the machine on 
rubber-to-metal sandwiches car- 
rying the gravity load in com- 
pression and absogbing the 
vibratory movement by deflect 
inginshear. The required hori 
zontal stiffness can be deter 
mined by assuming gravity toact 
horizontally and obtaining from 
the chart the required static de 





STATIC DEFLECTION (INCHES) 


“— z 8 : eres 


VIBRATION FREQUENCY (CYCLES PER MINUTE) 


The average simple problem is readily solved by mountings 
which provide the deflection indicated on the chart, Fig. 1. In 
almost all industrial work a frequency ratio of 21/2 to 1 pro- 
duces satisfactory results. In exceptional cases where the sup- 
porting floor is very flexible it has been necessary to use a fre- 
quency ratio of 8:1. The author has never been obliged to ex- 
ceed this value. 

It is well to indicate at this point that these frequency ratios 
may appear small to the acoustical engineer interested in noise 
reduction; but it should be remembered that the usual noise 
frequencies are very much higher than the usual fundamental 
mechanical frequencies which are being insulated; hence the 
frequency ratios for the noises are very much higher than those 
mentioned, and the insulation of noise transmission is greater 
than would appear at first glance. 

Where the vibration is in a horizontal plane, it can usually 





flection. The total load, in 
pounds, divided by this static 
deflection, in inches, gives the 
horizontal ‘“‘rate per inch,"’ or 
spring constant of all the sup- 
porting mountings. The mount 
ings must be designed (or se 
lected) so as to have adequate 
carrying Capacity in compres 
sion while, at the same time, 
they must have the proper stiff- 
ness in shear. Furthermore, 
the stiffness in compression 
must be such as to avoid reso- 
nance vertically with the hori- 
zontal vibration. Note that 
the actual dynamic horizontal 
deflections of the mountings 
may be and usually are very 
much less than the assumed 
static horizontal deflection ob- 
tained from the chart. 

Since the natural frequency 
of a supported mechanism is 
less than the forced frequency, 
the mechanism may pass 
through resonance when chang 
ing to or from its operating 
speed. This will produce a rela- 
tively large deflection which 
usually subsides very quickly. 
In extreme cases, such large 
deflections are limited in extent 
by rubber bumpers which, how- 
ever, must not be in contact 
when the machine is operating 
normally. 

The stress on the rubber-to- 
metal bond is easily determined 
when the shear deflection is known: 


2 8 & §& 


Shear deflection 
Rubber thickness 


Static bond stress is usually kept at 25 to 50 psi. In special 
cases, however, it may exceed this range. It is generally con- 
sidered good practice to stress under compression all rubber cle- 
ments which are to be stressed in shear. An unusual installa- 
tion is that shown in Fig. 2, in which the arrangement of shear 
mountings produces compressive stress on the rubber which, 
however, absorbs the vibration by deflecting in shear. 

Fig. 3 illustrates the disposition of mountings and the use of 
links to assure stability in cases where the resiliently supported 
unit is subjected to appreciable horizontal forces in addition to 
gravity. 

Fig. 4 illustrates a method of steadying a board drop hammer 


X< Shear modulus 





Bond stress (psi) = 
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driven from a line shaft. The radius rods overcome an objec- 
tionable teetering of the machine. 

Frequently, the engineer is required to prescribe mountings 
for a machine assembly the location of whose center of gravity 
is unknown and cannot be obtained from the manufacturer. In 
such cases the machine can sometimes be placed on skids resting 
on a pipe. The machine can be rolled on the pipe until it bal- 
ances. The center of gravity will be above the line of contact 
of the pipe with the skid; a second trial with the pipe at 90 
degrees to its first position will establish a second line above 
which the center of gravity is also knownto be. If necessary to 
know the height of the center of gravity, tip the machine until 
it balances over an edge of its base and the center of gravity will 
then be vertically above that edge. 

In cases where mountings are unequally loaded the stiffness 
of each mounting should be chosen so that it will deflect the 
required amount under the load imposed upon it. In cases, 
such as that shown in Fig. 5, a subbase may be secured to the 
mechanism in such a manner as to permit the use of identical 
mountings, equally loaded, at all supporting locations. 

Fig. 6 shows an arrangement in which vertical insulation 
was required, but horizontal movement could not be tolerated 
and was prevented by a single-plate steel spring connecting the 
supporting floor with the supported machine. 

The stiffness of all connections from supported unit to foun- 
dation members must be taken into account when mountings 
are prescribed. A mechanism may be installed on mountings 
which entirely support it, and thereafter it may be connected to 
some more or less flexible conduit, pipe, etc., which is also 
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Hl 
sa iE 


MECHANICAL ENGINEERING 


joined to foundation members. The apparent static deflections 
must be obtained by adding together the rates per inch (or 
spring constants) of all mountings and connections and divid- 
ing this sum by the total load to be carried. From this apparent 
static deflection the natural frequency and frequency ratio can 
be determined. Failure to follow this procedure may result in 
resonance and complete dissatisfaction. 

Sometimes the frequency of disturbance can be easily estab 
lished without instruments, as follows: 


1 Secure a sharp pencil to the vibrating machine. 

2 Move a sheet of paper (contacting the pencil point) for 6 
sec, approximately at right angles to the direction of movement 
of the pencil which will draw a wavy line on the paper. Ten 
times the number of wave tops is the frequency per minute 
The approximate amplitude of vibratory movement can also be 
determined in this manner. 


The strobotac or some modification thereof may be of great 
value in studying the behavior of machinery. Moreover, it is 
frequently possible to operate one part only of a complicated 
mechanism so as to study the effect of that part on the behavior 
of the whole. 

Mountings should be kept free of oil and should not be sub- 
jected to temperatures above 150 F. Sometimes both results 
can be accomplished by extending arms or brackets outwardly 
from a machine to the mountings which can be favorably 
located. In some types of applications (such as underneath 
railroad passenger cars), it may be impossible to observe the 
dynamic behavior of resiliently mounted units. By the use of 





FIG. 7 RUBBER SPRINGS REDUCE VIBRATION 


When working at high speed this tire-tread perforating machine transmitted a sufficient amount of vibration to building structure to pre- 
sent a safety problem. Placing the heavy machine on rubber mountings solved the problem satisfactorily. 
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pry bars, however, it may be possible to force such a unit into 
the position of its maximum deflection so as to study the 
stress on the mountings, also the clearances between parts of the 
mechanism, foundation, etc. 


QUANTITATIVE RESULTS——EXAMPLES 


Fig.7 illustrates a machine used for perforating treads of tires. 
The reciprocating action of the machine caused vibration which 
was dangerous to the building. 

Fig. 8 shows records of the vibration of the supporting floor, 
obtained when only one machine was operating (a4) while 
tigidly secured to floor, and (4) while supported by rubber 
Mountings. In this case, the average amplitudes of floor move- 
Ment obtained by calibrating the accelerometer records give: 
Amplitude residue 


_ 0.00042 in. (Amplitude resiliently mounted) 
~ 0.00282 in. (Amplitude rigidly mounted) 

The calculated transmissibility was 18 per cent. This accom- 
plished all that was desired. It may be remarked that more 
effective insulation could be prescribed but the cost would be 
greater. 

Fig. 9 is a reproduction of records of vibration obtained in a 
building carrying sensitive laboratory apparatus but being dis- 
turbed by a reciprocating machine. An insulated foundation 
for the apparatus was provided. Quantitative records were 
made, with the following result as to the average vertical 
amplitudes: Amplitude residue 


_ Amplitude of insulated unit —__ 0.000012 
”. 0.00608 








= 14.9 per cent 


1 ol antes = 0.1 cent 
Amplitude of supporting floor 9 per cen 
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FIG. 10 RECORDS OF ““BARTHQUAKES CAUSED BY FORGING HAMMER 
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“Frequency Factor” is factor by which calculated resonance frequency 
must be multiplied to determine actual resonance frequency. 


FIG. 11 CHARTS USED FOR DETERMINATION OF FACTOR BY WHICH 
CALCULATED RESONANCE FREQUENCY MUST BE MULTIPLIED TO 
DETERMINE ACTUAL RESONANCE FREQUENCY 


The frequency ratio was 5.33 : 1, and the calculated transmissi- 
bility was 3.54 per cent. 

Fig. 10 shows records of ‘‘earthquakes,"’ caused by a forging 
hammer. Based on maximum amplitudes, the amplitude resi- 
due obtained on a concrete floor about 30 ft from the hammer 
was as follows: 

Amplitude after insulating 0.00076 
— = —— = 23 per cent 
Amplitude before insulating 0.00331 





The calculated transmissibility was 20.4 per cent. 

Usually it is unnecessary to obtain quantitative data pertain- 
ing to mounting installations, because the extent to which the 
annoyance is eliminated is evidenced unmistakably by the per- 
sonnel originating the project. 
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DYNAMIC PERFORMANCE OF MOUNTINGS 


The following data are given to enable the engineer to ap- 
proximate the performance he may expect from rubber springs 
to be used for insulation of vibration encountered in the aver- 
age Case: 

Standard mountings, 1.25 in. diam X 1.09 in. effective rubber 
length, made of five standard mounting compounds, were used 
in laboratory tests to determine the relationship between actual 
and calculated resonance frequencies, obtained by using rubber 
stressed both in shear and compression, in accordance with 
typical practice. In addition to the solid-rubber mountings, a 
few tests were made on structural cellular rubber known as 
‘“Permacell.”’ 

Essentially, the experiments consisted of supporting, with 
the mountings under test, a weighted platform which was 
caused to vibrate by means of a double-eccentric weight ar- 
rangement which produced vertical vibratory forces without 
comparable horizontals. Amplitudes of vibration were meas- 
ured by means of a dial gage in contact with the platform; 
eccentric speeds were established by means of a strobotac; 
vibration velocities were obtained through the General Electric 
velocity meter. The eccentrics were driven from a variable- 
speed motor. Testing speeds varied from about 250 to 1750 
cycles per min. 

During the tests, the number of mountings comprising a 
given rubber compound was chosen to give approximately the 
same static deflection with approximately the same weight as 
samples of other compounds stressed in the same manner. 
Thus, for the hardest compound, only four samples were used, 
whereas, sixteen samples of the softest compound were used to 
approximate the same static deflection. 

Auxiliary tests were made employing the most generally used 
mounting compound (No. 5133, 40 durometer) stressed both in 
compression and shear. In these tests the frequency of resonance 
was caused to vary over a fairly wide range to permit determina- 
tion of the frequency factor (or the factor by which the calcu- 
lated resonance frequency must be multiplied to determine the 
actual resonance frequency). 

In the charts, Fig. 11, the results of the foregoing tests 
are given. Compounds of 30, 40, and 50 durometer are 
used most extensively for rubber mountings. In the lower 
frequencies (up to about 600 cycles per min) calculated static 
deflection may be used without correction (except above 60 
durometer ). 

The amplitude at resonance is much smaller for the harder 
compounds than for the softer ones. However, the harder com- 
pounds are almost never used, since their cost for a given deflec- 
tion is higher, and they are more susceptible to drift or perma- 
nent set. Permacell can be deflected (statically) only about 10 
per cent of its thickness, but it can be operated closer to reso- 
nance than solid rubber of 30 and 40 durometer. 


LIFE OF RUBBER MOUNTINGS 


As with any other commodity, the life of rubber mountings 
depends entirely upon the abuse to which they may be sub- 
jected. When used under favorable conditions, mountings may 
be expected to function satisfactorily for at least six years. We 
have records of much longer life. It is of course obvious that 
the longer the life requirement, the less must be the stress and 
abuse to which the mountings are subjected. 
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FIG. 1 DOUGLAS FIR SECTION 
FROM MATCHED BOXED-HEART 
TIMBERS, ONE UNTREATED AND 
THE OTHER TREATED WITH UREA 





‘Both specimens were dried under 

the same air-drying conditions; urea 

was applied dry to green wood at 

the rate of 40 lb per 1000 fbm and 

wood solid-piled for 1 week prior 
to strip-piling.’ 








UREA TREATMENT of LUMBER 


By J. F. T. BERLINER 


DU PONT DE NEMOURS & COMPANY, INC., WILMINGTON, DEL. 


REEN lumber dries by the movement of water toward the 
drier outside fibers where the water evaporates. This 
movement continues until the entire piece reaches a 

moisture content in balance with that of the surrounding air. 
The outer zone of the drying wood, because it has less moisture, 
has a lower vapor pressure than the wetter inner zone. This 
difference in vapor pressure results in the movement of moisture 
toward the outside. The rate of moisture loss is normally con- 
trolled by the temperature and moisture content—or the rela- 
tive humidity—of the surrounding air. The lower the relative 
humidity of the air, the faster the evaporation of surface mois- 
ture. However, if the relative humidity is lowered too rapidly, 
the wood will check severely. The proper control of the rela- 
tive humidity at the surface of drying lumber is essential to pre- 
vent checking. 

Moisture is present in freshly cut green wood as free and as 
hygroscopic water. The water held in the cell cavities and 
other spaces is termed free water, and that in the fiber or cell 
walls is the hygroscopic water. When wood dries the free 
water evaporates first. After it has all left and only the water 
in the fiber walls remains the fiber-saturation point is reached. 
The loss of free water causes no change in the dimensions of the 
wood. The water content at the fiber-saturation point, which 
is different for each species of wood, varies from 20 to 30 per 
cent of the dry weight of the wood. When the fibers lose hygro- 
scopic water their thickness is decreased and shrinkage results. 


WHY WOOD CHECKS 


Lumber checks and splits on drying because of uneven shrink- 
age resulting from the development of a moisture gradient, and 
unequal shrinkage of wood in different directions, as its mois- 
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ture content decreases. Wood begins to shrink as it dries below 
its fiber-saturation point. It will continue to shrink as long as 
it loses moisture. When green lumber dries rapidly, the outer 
zone may dry below the fiber-saturation point, and begin to 
shrink, while the interior is still quite green. The surface fibers 
become stretched, as their normal tendency to shrink is re- 
strained by the still swollen interior. The tension stresses 
which ensue may exceed the strength of the fiber bond, and split- 
ting and surface checking result. Since in seasoning green 
wood the surface dries more rapidly than the interior and 
reaches the fiber-saturation point first, shrinkage starts while 
the average moisture content of the wood is considerably 
above the fiber-saturation point. Therefore, checking is most 
likely to occur in the initial stages of drying. 

The shrinkage of all woods on drying is much greater tan- 
gentially to the rings of the tree than radially or across the rings. 
Longitudinal shrinkage, or shrinkage along the length of the 
board, is exceedingly small. This unequal shrinkage tends to 
cause surface checks and splits, particularly along the wide 
grain of flat-sawed lumber. The effect of this unequal shrinkage 
is most pronounced in drying cross sections of trees, such as are 
used for exhibit purposes and in boxed-heart lumber where the 
pith of the tree is enclosed, because stresses occur on all sides. 
Such pieces check more readily and more severely than side-cut 
or quarter-cut lumber. 


HOW CHEMICALS REDUCE CHECKING 


If the surface of lumber is kept from shrinking or developing 
tension stresses during drying, checking is prevented. Shrink- 
age can be prevented either by keeping the moisture content of 
the wood above its fiber-saturation point, or by introducing 
some material into the wood structure that will prevent shrink- 
age on drying. A number of substances will perform one or, in 
some instances, both of these functions. Chemical seasoning 
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is the process of applying a water-soluble hygroscopic anti- 
shrink chemical to the surface of green lumber to allow the 
lumber to be air- or kiln-dried with the minimum of seasoning 
degrade. Seasoning degrades include splitting, checking, 
honeycombing (hollow horning), warping, and internal col- 
lapse. The chemical penetrates the surface zone of the green 
lumber by diffusion, and maintains the outer zone in a relatively 
moist and swollen condition as the inside of the piece dries. 
As the drying progresses beyond the fiber-saturation point, the 
chemical resists further shrinkage by its physical presence 
within the wood fiber. No chemical reaction between the 
wood and the chemical used is involved. 

Introduction of a chemical into the water in the surface zone 
of green lumber results in a lowering of the vapor pressure of 
this zone, compared with that in the adjacent untreated zone. 
This produces a vapor pressure gradient causing the moisture to 
move from the inside of the wood to the surface, just as in the 
case of ordinary drying, except that the surface zone remains in 
a moist, swollen state. The ordinary drying process depends 
upon a reduction in the surface moisture to produce a lowering 
of the vapor pressure, whereas, in chemical seasoning, the 
vapor pressure at the surface is reduced by the solution of the 
chemical in the moisture of the wood. Thus, in chemical sea- 
soning as in ordinary seasoning, drying is induced by a vapor 
pressure gradient between the surface and the inner zone of the 
lumber, but without excessive drying of the surface. 

Lumber immersed in a solution of a chemical or containing the 
chemical dissolved in its surface moisture will dry just as rap- 
idly as it would in air at the same temperature and having a 
relative humidity in equilibrium with the vapor pressure of the 
solution. It is possible to dry lumber to well below its fiber- 
saturation point by soaking it in solutions of certain chemicals 
at selected temperatures and concentrations. 

Within the treated zone, the chemical is present in the pore 
cavities of the wood and particularly in the fiber structure 
of cavity walls. When the treated wood is dried the chemical is 
deposited in the wood structure and by its bulk opposes the 
tendency of the fibers to shrink. In general, the more soluble 
the chemical, the more effective the antishrink effect, in that 
higher concentrations can be introduced. 


CHOICE OF A CHEMICAL SEASONING AGENT 


Many factors enter into the choice of a chemical for use as a 
seasoning agent. A number of materials will reduce the sur- 
face checking of certain species of wood, but most of these have 
undesirable features which preclude them from further con- 
sideration. The chemical should be highly soluble in water, 
noncorrosive, inexpensive, readily available, stable, and non- 
toxic. It should be sufficiently hygroscopic to retain moisture 
during the drying process, but not so hygroscopic as to cause the 
dry wood to become damp under conditions of high humidity. 
Selection is quickly limited to about two dozen products be- 
cause of cost, while corrosion hazards and toxicity rule out all 
but a very few. Of all substances considered for chemical sea- 
soning, urea has proved most satisfactory in both laboratory 
investigations and commercial-scale mill tests. Urea has been 
found to be superior to other materials tested or considered 
because it combines the following advantages: 

1 Effectively reduces seasoning degrades, particularly 
checking and splitting, in both air and kiln drying. 

2 Is not corrosive to metals used with wood. 

3 Does not dull saws, planer knives, or other woodwork: 
ing tools. 

4 Does not cause dampening of treated lumber after the 
drying period, even under conditions of high humidity. 

5 Does not promote insect or fungus attack, and inhibits 
certain rot fungi. 
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6 Does not discolor wood kiln-dried green from the saw 
at moderate temperatures, or lumber appropriately treated 
and air-dried.! 

7 Makes wood more flame-retardant. 

8 Is nonpoisonous and harmless to the skin. 

9 Is stable and can be stored without deterioration. 

10 Does not affect the gluing characteristics of the wood. 

11 Has shown no effect on paint, varnish, or lacquer finishes 
on extended outdoor-exposure tests. 

12 Is low in cost, and inexpensive to apply. 

13 Is compatible with fungicides used on green lumber and 
can be used in conjunction with them. 

14 Does not conduct electricity. 


PROPERTIES OF UREA 


Crystal urea, also known as carbamide, is a white, crystalline 
solid resembling granulated table sugar in appearance. Its 
chemical formula is (NH2)2CO. Urea has a high negative heat 
of solution in water, —104 Btu per pound, resulting in consider- 
able cooling as it dissolves. This should be taken into con- 
sideration when preparing urea solutions. In dissolving urea, 
it is advisable to employ hot water or to apply heat by means ot 
a steam coil. Urea is very soluble in water and its solution 
is accompanied by a marked increase in volume as illustrated 


in Table 1. 


TABLE 1 SOLUBILITY OF UREA IN WATER 


Water to dissolve 


Temperature, 100 |b of urea Resulting Specific gravity, 
F Lb Gal volume, gal 60°/60 F 
50 119 14.25 23 1.135 
60 106 12.75 £5. 1.141 
70 93 11.25 20 1.147 
80 83 10.0 19 1.153 
go 72 8.75 18 1.158 
100 65 7-75 17 1.163 
110 57 6.75 16 1.168 
120 51 6 15-5 1.172 


Urea is manufactured through the controlled reaction of 
liquid ammonia and liquid carbon dioxide at high pressures. 
While urea was the first organic compound to be synthesized 
(1828), and the subject of what was probably the first patent 
ever granted (1561), it was not manufactured on a large commer- 
cial scale in the United States until 1935. Its principal indus- 
trial uses are as an ingredient of fertilizers and synthetic resins 
and in the manufacture of textiles, paper, and adhesives. 


APPLICATION OF UREA TO WOOD 


To be effective, urea must penetrate and be present in the 
outer shell of the green lumber. The higher the green moisture 
content of the wood, the more readily will this penetration take 
place. It is therefore essential to apply the urea to the green 
wood as soon as possible after sawing. Urea penetrates 
into wood by diffusion into the water of the wood. If the 
moisture content of the wood is too low to provide a continuous 
film of water, the action is greatly impeded. The amount, 
depth, and rate of penetration of the urea into the wood are 
directly associated with the moisture content of the wood. 

The quantity of urea required varies with the species, dimen- 
sions, and cut of lumber. For hardwoods less than 2 in. thick, 
and softwoods not thicker than 6 in., 40 to 60 Ib of urea per 





1 Some woods darken slightly at high kiln temperatures. Occasion- 
ally a slight discoloration develops in treated white oak if exposed to 
rain during air seasoning, and in the sapwood of Douglas fir when al- 
lowed to remain solid-piled too long. Where these unfavorable condi- 
tions cannot be avoided, methods for correcting the darkening have 
been developed. No discoloration has been observed on other soft- 


woods. 
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1000 fbm of lumber is usually sufficient to maintain seasoning 
degrade to a minimum. On thick lumber and on boxed- 
heart pieces, somewhat greater quantities of urea may be 
required. 

There are four general methods by which urea may be applied 
to lumber: 

Dry-Spreading Method. The solid crystal urea is spread on one 
face of green lumber with the application heaviest at the ends 
of the boards and along the “‘broad-leaf"’ portion of the face where 
the grain is flattest and checking most likely to occur, Fig. 3. 
It is preferable to place the flat-grained green board with the 
sap or ring side up, and to apply the urea to this face. If 
the moisture content is low, it may be necessary to wet down the 
surfaces of the boards before applying the urea. After applying 
urea, the lumber is bulk-piled for about 1 day per inch of thick- 
ness before stacking for drying. 

Bulk-piling has been found necessary on species in which the 
green moisture content is low, in order to get the urea to dis- 
solve in the wood and to treat the under side of the boards. 
With Southern cypress and species that have a high green mois- 
ture content, bulk-piling can be eliminated, since the urea dis- 
solves on the lumber in strip pile and diffuses or creeps around 
the sides and under side of the boards. This same effect can be 
obtained with other species by applying urea, strip-piling, and 
then steaming or exposing to high humidity in the kiln until 
the urea dissolves. The steaming period required will vary 
with the moisture content and density of the wood. With 
green oak and similar hardwoods, 2 to 4 hr at well above 80 
per cent relative humidity and near 110 F are usually sufficient 
for absorption of the urea. With pine and other softwoods of 
relatively high green moisture content, 1 hr at 50 per cent rela- 
tive humidity and about 150 F is usually ample. In treating 
pine and other woods by this method, flat-grain pieces should 
be stacked sap side up for best results. 

Soaking Method. The green lumber is soaked in a saturated 
or near-saturated solution of urea in water for a period of 
time which is dependent upon the species of wood and its 
dimensions. 

Dipping Method. The green lumber is dipped for 5 to 15 sec 
in a saturated solution of urea. For rough lumber 2 in. thick, 
or less, a solution saturated at room temperature (approxi- 
mately 50 per cent urea) has been found to apply about 40 lb of 
urea per 1000 fbm in a 10-sec dip. 

For lumber thicker than 2 in., it may be necessary to use more 
concentrated solutions, obtained by saturating at more elevated 
temperatures, in order to apply 40 lb or more of urea per 1000 
fbm on the lumber. 

The maximum rate of absorption of urea takes place in the 
first few seconds of the dip. After 15 sec, the rate of absorp- 
tion is so slow that a soak treatment is required to apply appre- 
ciably greater amounts of urea. 

Spray Method. The spray method, involving spraying the 
green lumber with a saturated solution of urea, can also be used 
to treat large items such as poles. The equipment consists 
of a relatively low-capacity pump, a make-up tank for urea 
solution, a spray head, and a shallow trough placed under the 
wood being treated to return the excess urea solution from the 
spray to the make-up tank. The spray head may be a suitable 
length of 1-in. pipe drilled with a series of small holes along one 
side. Wood absorbs the same amount of urea from a spray as 
from an equal period of dipping or soaking in a solution of the 
same strength. Using a heavy spray, the under side of the wood 
is covered with urea solution, and the absorption is the same 
as on the upper side. Where suitable, this procedure can be 
used to treat wood stacked in strip piles. 

Urea solutions may also be applied to the surface of lumber 
by means of a brush or by hand spray. 
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RESULTS OF TESTS AND MILL EXPERIENCES 


Mill-scale treatments and tests have been conducted for more 
than three years by a number of Southern, Appalachian, and 
West Coast mills. Laboratory investigations and small-scale 
tests have been and are being actively pursued by the Forest 
Products Laboratory, the West Coast Lumbermen's Association, 
the Ammonia Department of the du Pont Company, and some 
university groups. Species studied in both laboratory and mill 
tests include: Douglas fir, Western hemlock, Sitka spruce, 
Western red cedar, Lodgepole pine, Canadian white pine, South- 
ern pines, Southern tidewater red cypress, white and red oak, 
poplar, walnut, hickory, and maple. In addition to sawed 
lumber, urea is being applied to cedar, pine, and oak poles, 
pilings, and posts; white-oak staves and headings for cooper- 
age; hickory handles; bobbin-and-shuttle stock, and similar 
items. Some of the results obtained may be briefly summarized 
as follows: 

West Coast Species. The West Coast softwoods, Douglas fir, 
Western hemlock, and Sitka spruce are being treated with urea 
by more than two dozen mills. Many carloads of treated 
wood have been shipped. Application of urea has made it 
possible to meet recent demands for large sizes of thick, wide, 
clear lumber, kiln-dried to specified moisture content; items 
that could not ordinarily have been handled with the usual 
seasoning methods. Urea is usually applied by the dry-spread- 
ing method. 

One item that has recently come into prominence in the 
National Defense Program is pontoon lumber, comprising clear 
and select structural grades in sizes from 2'/: in. X 12'/¢ in. 
to 8in. X 10 in., with a specified moisture content not to exceed 
19 per cent, and checking limited to four moderate surface 
checks well distributed and not more than '/2 in. deep. Mills 
attempting to produce this item were experiencing from 40 to 
60 per cent loss due to checking. When these mills adopted 
the urea treatment, losses from checking were reduced to from 
1 to § per cent, and the drying time in the kiln was materially 
shortened. Drying schedules vary with the mill and the type 
of kiln used. In general, an initial temperature of 140 F, and 
a starting relative humidity of around 80 per cent have given 
satisfactory results. Final temperatures and humidities de- 
pend upon the species, dimension, type of kiln, and accompany- 
ing factors. For smaller sizes, a final temperature of 160 to 
170 F has been used, with relative humidities around 50 to 55 
percent. For larger sizes, the final temperatures and humidities 
have been around 160 F, and 55 to 70 per cent. 

In one test, nine pieces of Douglas fir 12 in. X 30 in. X 45 ft, 
seven of which were boxed-heart, were treated with urea and 
placed in a school building. No checks developed for 8 
months. Summer weather caused an open check at one end 
of a boxed-heart piece and slight or hairline checks on the 
other boxed-heart pieces. Neither of the two side-cut pieces 
showed checks. 

Mills have reported such results as: Less than 5 per cent de- 
grade in drying 60,000 fbm of clear Douglas fir 3!/2 in. & 71/2 
in. to 6'/y in. X 7'/in.; about 3 per cent degrade in 3-in. X 
12-in. vertical-grain Douglas fir, compared to 20 per cent de- 
grade in untreated lots; in 4 days dried 40,000 fhm Western 
hemlock to 13.5 per cent moisture content with no degrade, 
against 22 per cent moisture with 15 per cent degrade in the 
same time without treatment; select hemlock structural string- 
ers 8 in. X 16 in. X 28 ft dried and shipped with no open 
checks; Western white pine dried in 5 days less time with 85 per 
cent reduction indegrade. A typical comparison of treated and 
untreated timber is shown in Fig. 1. 

Urea is effective in preventing checking in Western red-cedar 
poles during air-seasoning. Small-scale tests have been com- 
pleted, and a large mill test is under way. Urea is applied at the 











FIG. 2 SECTIONS THROUGH TWO WESTERN 


rate of 10 to 14 lb per 1000 fbm by spraying the freshly peeled 
log with a saturated solution any time prior to the development 
of checks. A 12-in-diam pole requires 0.09 to 0.13 Ib of urea 
per linear foot, equivalent to a materials cost of about 12 to 17 
cents, to treat a 30-ft pole. The urea requirements for larger or 
smaller poles are proportional to the cross section, Fig. 2. 

Southern Cypress. Mill-scale treatment of Southern tidewater 
red cypress with urea has been in progress for more than 2 
years, with most satisfactory results. Cypress of No. 1 com- 
mon grade and better can be profitably treated with urea. 

Fresh-sawed green cypress contains, even in the heartwood, 
from 160 to 200 per cent or more of water, based on the dry 
weight of the wood. Because of this, urea placed on the surface 
of green cypress is rapidly absorbed into the wood, and no 
bulk- or solid-piling is required. 

It is estimated that the labor and handling costs of applying 
urea to cypress is less than 15 cents per 1000 fbm. As the chemi- 
cal cost is about $1.75, the total cost is less than $2 per 1000 fbm. 

On kiln-drying rough FAS grade 2-in. cypress to a moisture 
content of about 10 per cent, the normal degrade to select, and 
to shop, and No. 1 common grades is from 18 to 25 per cent. 
At average fob mill prices in 1940, of $108 per 1000 fbm for the 
FAS grade, and the select, shop, and No. 1 common grades 
valued at about $80, $72, and $53 per M, respectively, this de- 
grade represents an average loss of $9 per M. With the urea 
treatment, the loss is reduced to from 0 to 4 per cent, result- 
ing in an over-all saving of some $7 per M on this item. In ad- 
dition to this, the lumber which remains on grade contains 
fewer seasoning defects. At one mill, the use of urea in- 
creased the average value of the lumber in some grades from 
$5 to $25 per M. 

On an item such as 4-in. tank stock, not only is the value 
high (about $145 to $150 per M), but the degrade of untreated 
lumber is much more severe. Recently about 100,000 fbm of 
4-in. random width and 22-ft length cypress tank stock were 
treated with urea and dried with no observable seasoning de- 
grade. The prevention of checking represented a saving of 
$50 or more per M fbm 

In a test, two lots of 4in. cypress of the same green grade 
One unit was treated with 40 lb of urea per 1000 
Both piles were placed in 


were selected 


fbm 


and the other lett untreated. 


RED-CEDAR POLES 
Larger, 12-in., pole was treated by spraying the fresh-peeled green log 15 sec with saturated urea solution; 
smaller log, 10-in., was untreated. Both were dried under same conditions to 23 per cent moisture content. 
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the yards in December, 1939, 
under similar drying condi- 
tions. In September, 1940, 
the average moisture content 
of both lots was down to 16 
per cent, and they were again 
graded. The treated stock 
was as originally piled, select 
and better grade, while the 
untreated lot had checked suf- 
ficiently to lower the grade 
to shop and better grade. 

Oak and Other Hardwoods. 
Because of their greater tend- 
ency to check and honeycomb, 
hardwoods present a more 
troublesome problem than the 
drying of most softwoods 
Certain species of hardwoods 
such as overcup oak are par- 
ticularly refractory. The 
most satisfactory method of 
treating hardwoods and par- 
ticularly oak is to apply the 
urea to the green wood, strip- 
pile the lumber, and place it 
in the kiln without intermediate air-drying. The initial con- 
ditions of the kiln should be above 82 per cent relative humidity 
at near 110 F, for dimensions up to 8/4, while for heavier di 
mensions the initial humidity should be maintained above 86 
per cent. This high humidity is maintained until the mois- 
ture content of the wood is down to about 40 per cent of its 
dry weight. The period required will vary with the moisture 
content, density, and dimensions of the wood. The subsequent 
kiln schedule can be much more severe than for untreated lum- 
ber and very low relative humidities are safe. 

The preferable method of applying urea to green oak is by 
soaking, especially for thicknesses of more than 6/4. The 
green lumber is submerged in a saturated or near-saturated 
solution of urea for a period of 2 to 4 or more days per inch of 
thickness, depending upon the dimension, as well as the nature 
of the wood. For oak less than 2 in. thick, urea may also be 
applied by dipping the rough-sawed green wood in solutions of 
urea, saturated at room temperature or at higher temperatures 
The amount of urea employed is from 40 to 60 lb per 1000 fbm 
for oak less than 2 in. in thickness, and about 100 Ib of urea on 
wood 2 in. or greater in thickness, Fig. 3 





FIG. } MATCHED WHITE-OAK BOARDS 2!/» IN. THICK, UNTREATED 


AND UREA-TREATED, AND KILN-DRIED UNDER SAME CONDITIONS 


‘In untreated board, note checking and splitting along wide grain and 
little or none where grain is vertical. 
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Tests have recently been 
completed on white-oak staves 
and headings for use in coop- 
erage, and mnill-scale tests 
are in progress. The results 
show that it is possible to 
kiln-dry green white-oak 
staves without intermediate 
air-seasoning in 2 to 3 weeks 
to from 12 to 14 per cent mois 
ture content, without check- 
ing or honeycombing (hollow 
horning). The treatment com- 
prises dipping the green wood 
for a few seconds in a solution 
containing about 50 per cent 
urea. One pound of urea will 
treat about 25 standard staves 

The present practice with 
out urea treatment is to air ¢ 
season the staves for from 90 
to 120 days down to about 20 
to 25 per cent moisture con- 
cent and then kiln-dry in from 
7 to 10 days, depending upon 
the type of kiln employed. It is frequently impossible to 
air-season for 3 months or longer, and partially air-seasoned 
stock is kiln-dried. Untreated stock air-seasoned 1 month re- 
quires about 1 month in the kiln. 

The urea treatment not only results in a remarkable saving in 
time, but eliminates the air-seasoning operation with attendant 
handling costs. It also eliminates the need for keeping a yard 
inventory and markedly increases the plant capacity. 

No entirely satisfactory method has yet been developed for 





FIG.4 HICKORY PICK HANDLES, UNTREATED AND UREA-TREATED, KILN-DRIED 
FROM AN AVERAGE MOISTURE CONTENT OF 53 PER CENT TO 16 PER CENT 


UNDER SAME CONDITIONS 


carment consisted of dippin reen woo sec in urea solution saturated a : 
reatn d of dipping g d 15 lut turated at 105 F 


average absorption of urea was 1 lb per 21 handles. ) 





FIG. 5} THIN, | \g-IN., SECTIONS OF MATCHED 5-IN-DIAM YELLOW LONGLEAF-PINE LOG, UNTREATED 
AND UREA-TREATED, AND DRIED UNDER SAME CONDITIONS 
Photographed by transillumination, illustrating large number of fine and usually invisible checks in 


untreated piece. Treatment consisted of urea solution spray on fresh-peeled green log, applying about 
60 lb urea per 1000 fbm or about 5 lb per 8-in-diam 30-ft pole. 


materially reducing checking and splitting of thick-dimension 
oak under air-drying conditions. 

In general, the treatment of other hardwoods is similar to 
that for oak. Tests have been made or are in progress on 
maple, hickory, ash, poplar, beech, birch, cherry, gum, walnut, 
and other species. Urea treatment is applicable to items such as 
dowels, shuttles, bobbins, handles, woodenware, and the like, 
Fig. 4. 

Southern Pines. Chemical seasoning with urea is readily ap- 
plicable to high-grade Southern yellow pines, 
and permits drying schedules as much as 50 
per cent shorter than those now in commercial 
use. 

Mill-scale tests on dense clear 8/4 North 
Carolina pine resulted in a product remarkably 
free from checks. Similar tests on Alabama 
pine also gave excellent results. 

In the kiln-drying of pine, it is the practice 
to load lumber of various dimensions and ap- 
ply the same schedule to all dimensions. Thus, 
the thicker lumber will come out with a higher 
moisture content than the thinner stock. 
This practice may also be followed when urea 
is used. The schedule can be made more 
severe, so that the time can be materially short- 
ened, or the stock dried to a lower moisture 
content in the same or possibly less time. 
With urea-treated pine, the initial conditions 
in the kiln should be about 45 to 50 per cent 
relative humidity and a dry-bulb temperature 
of over 150 F, preferably about -180 F for 
pine 2 in. or less in thickness. 

Recently, urea has been applied to pine 
poles, such as are used for telephone and tele- 
graph lines and similar purposes. Applica- 
tion of urea at the rate of 60 to 80 Ib per 
1000 fbm appears sufficient to maintain check 
ing of air-dried pole stock to a minimum. 
This is equivalent to a cost of about 22 to 30 
cents per pole of about 8-in. average diam and 
30 ft in length, Fig. 5. 
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Urea is entirely compatible with 
all sap-stain-prevention chemicals 
now in use. It may be used in 
conjunction with them, either ap- 
plying the urea to the wood after the 
lumber has been dipped in the fun- 
gicide or mixing the urea with 
the fungicide in the dipping vat at 
the green chain. 


CHEMICAL-SEASONING ECONOMICS 


In the application of chemical sea- 
soning to lumber the major item of 
cost is that of the agent. The pres- 
ent price of urea in carload lots is 
$80 per ton at production point and 
certain ocean ports. Considering 
the average freight and storage costs 
to be about $8 per ton the cost of 
urea at the mill is about 4.4 cents 
per lb. The average application of 
urea to lumber is 40 pounds per 
1000 fbm, bringing the chemical 
cost to $1.76 per M. The cost of 
application varies from essentially 
nothing on items requiring no bulk- 
piling to perhaps 75 cents per M, 
where handling costs are high and 
bulk-piling and repiling are neces- 
sary. The soaking and dipping 
methods of applying urea to lumber 
require but little hand labor, but do require the installation and 
maintenance of treating tanks 

The costs for treating some items, such as poles, may be from 
'/, of the costs cited, while for other items, such as thick 
oak dimension, the cost may be 2 to 3 times as great as that for 
treating the average lumber item. 

The saving in the reduction of checking, splitting, honey- 
combing, trim losses, and such seasoning defects can be 
evaluated for any particular item. A greater proportion 
of the lumber being dried will remain on grade, and it will 
have a better appearance if chemically seasoned. The treat- 
ment is justified where the difference between the average values 
of the seasoned lumber, treated and untreated, is more than 
equal to the costs of treatment. Also to be taken into con- 
sideration is the fact that, in most instances, wood treated with 
urea can be kiln-dried more rapidly than untreated lumber of 
the equivalent dimension. The saving in kiln time and the 
consequent increase in kiln capacity can be directly credited to 
the treatment. 

Chemical treatment may also be used to advantage on items 
which are shipped green and seasoned while in use or in 
transit 


FIG. 6 


grain; the large dis 


oak sawdust. 
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WOOD BENDING 


In the course of studies by the Forest Products Laboratory on 
the use of urea for chemical seasoning of wood, it was found 
that, when green wood, especially oak, is thoroughly impreg- 
nated with urea by soaking in a concentrated solution and 
then air- or kiln-dried, it becomes relatively plastic when heated 
briefly to about 210 F or higher. While hot, the wood can 
be readily bent, twisted, and compressed; and, if held in its 
altered shape until it cools, the wood retains this shape and 
resumes its normal rigidity and hardness. On reheating, the 
wood again becomes plastic. Thus, dry wood can be bent 
without resorting to the usual method of steaming and the sub- 
sequent drying of the bent wood. However, it is not necessary 














BENDS AND TWISTS MADE WITH OAK IM- 
PREGNATED WITH UREA, DRIED, AND HEATED 
‘The figure-eight-shaped sample was bent with the 
grain; the open — to the right was bent across the 

< was laminated in pressing from 
small pieces; the small disk was made from blackjack 
Shown through the courtesy of U. S. 
Forest Service, Forest Products Laboratory, 
Madison, Wis. 
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to dry the wood. Green urea- 
treated wood becomes much more 
plastic and flexible on steaming 
than does untreated green wood 
However, the unique feature con 
tributed by urea is that, if desired, 
dry wood may be bent with ease 
Wood made thermoplastic through 
the use of urea lends itself to form- 
ing a variety of shapes more intri- 
cate than heretofore possible, Fig 
6. 

While several hardwoods and soft- 
woods appear to respond to plas 
ticizing with urea, walnut, maple, 
and several varieties of oak are 
especially adaptable to this treat 
ment. 

When severe bends are to be made, 
it may be necessary to use a strap on 
the tension side of the bend to re- 
duce the possibility of tension fail 
ure in the wood. 

Much greater penetration and 
quantity of urea are necessary in 
the bending process than in the 
chemical-seasoning process. In 
chemical seasoning, only the outer 
shell of the wood need be pene- 
trated, the quantity necessary for 
this being about 40 to 100 lb per 
1000 fbm. For bending wood, on the other hand, the quan- 
tity of urea required isin the neighborhood of 15 to 25 per 
cent of the dry weight of the wood, or roughly 400 to 800 Ib 
per 1000 fbm. 

The Forest Products Laboratory has also found that urea 
impregnated wood shavings, chips, or sawdust, when subjected 
to elevated temperatures and pressures, can be molded as a 
thermoplastic resin with a density approaching that of the basic 
wood fiber. These compositions and wood, treated with sufh- 
cient urea to allow it to become thermoplastic, are practically 
nonflammable. 
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WHITE BURLEY TOBACCO 


What the Engineer Should Know About Its Production 


By LESTER S. O'BANNON 


KENTUCKY AGRICULTURAL EXPERIMENT STATION, LEXINGTON, KY. 


N THE art of producing tobacco, trends are developing in 
which the engineer soon will find himself intimately in- 
volved. Research at several institutions in the tobacco- 

producing areas is pointed in that direction. Each institution 
is most concerned, of course, with the type of tobacco grown 
within its particular region. The Kentucky Agricultural Ex- 
periment Station is in the center of the White Burley region so 
it naturally is most interested in the development of this type. 
Soil management and crop rotation, the breeding of desirable 
strains, the control of diseases and insects, studies in marketing, 
are subjects for research constantly engaging the interests of 
specialists in these fields. By helping to furnish machinery and 
supplies, facilities for housing, and transportation, the engineer 
indirectly is concerned with all phases of this program. There 
is, however, a particular phase which bids fair to bring the 
heretofore nonagricultural engineer closer to the farm. This 
is the process known as the curing of tobacco. 

The method of curing used in a given region is peculiar to the 
type of tobacco grown in that region. Thus tobaccos are some- 
times classified according to the method of curing, such as the 
flue-cured tobacco of Virginia and the Carolinas, the fire-cured 
tobacco of western Kentucky and Tennessee, and the air-cured 
types of Maryland and Kentucky. 

White Burley is an air-cured type. Air-cured tobacco is de- 
fined by the Agricultural Marketing Service of the United States 
Department of Agriculture as “‘tobacco cured under natural 
atmospheric conditions without the use of fire, except for 
the purpose of preventing poleburn (house burn) in damp 
weather’’ (10).! 

What are “‘natural atmospheric conditions?’’ The Kentucky 
Agricultural Experiment Station recently has undertaken to 
answer this question. Since 1936 experiments have been in 
progress, one of the objectives of which has been to determine 
the most ‘“‘natural’’ or optimum conditions for curing White 
Burley tobacco. The engineer should be interested in these ex- 
periments because to make the best use of the results, mechani- 
cal equipment of several types will be required, fuels for heat 
and power, and redesigned curing barns containing perhaps fea- 
tures of a mechanical type that will be new and strange when 
compared with present structures. Independently of institu- 
tional assistance, and without scientific or engineering informa- 
tion, a few farmers already have begun to experiment, and 
crude installations of fans and ductwork, pipe coils, and fur- 
naces already have been made. These experiments have at- 
tracted attention, ingenuity has been whetted, and the. move- 
ment is gaining momentum. The mechanization of tobacco 
curing is certain to come, just as surely as the tractor, the com- 
bine, the cotton picker, rural electrification, and everything 
that the latter is making possible on the farm are realities 
today. Therefore, there are things related to tobacco culture 
about which the engineer should know. 

For the five-year period 1935-1939, the average annual pro- 


‘ Numbers in parentheses refer to Bibliography at end of paper. 
_ Contributed by the Fuels Division and presented at the Fall Meet- 
ing, Louisville, Ky., Oct. 12-15, 1941, of Taz AMERICAN SociETY OF 
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duction of Burley tobacco in Kentucky was 218 million pounds 
(3). The tobacco was sold at an average price of 21.5 cents per 
pound, thus producing for Kentucky farmers a gross annual 
income of 47 million dollars, nearly 40 per cent of the cash income 
from all farm sources. During these years the production of 
Burley amounted to 76 per cent of the production of all types 
of tobacco grown within the state, and about 17 per cent of the 
production of all types grown within the United States. 

Since Burley is a relatively high-priced tobacco compared 
with other types grown in Kentucky, the percentages 
based on farm value are higher than those based on quantity. 
For the five-year period, Burley accounted for 88 per cent of the 
income from all types in Kentucky; this was about one fifth 
of the income from all types grown within the United States. 

White Burley is a thin, light tobacco with a mild flavor and 
is used in the manufacture of cigarettes and pipe and chewing 
tobacco (1). As a cigarette tobatco it ranks second in impor- 
tance only to the flue-cured tobacco of North and South Caro- 
lina, southern Virginia, and Georgia. Owing chiefly to the 
popularity of the cigarette, the demand for Burley has increased 
in recent years. Except for annual fluctuations Kentucky 
acreage and production, however, have not changed materially 
during the last twenty years, and the increased demand appears 
to have been met by expansion of the growing areas into sur- 
rounding states, notably Tennessee, southern Ohio, southern 
Indiana, and western Virginia. Nevertheless, Kentucky pro- 
duction still accounts for more than 70 per cent of the White 
Burley grown in all of the producing areas. 


TOBACCO CULTURE 


Tobacco culture (1, 4) begins in the spring with the sowing 
of seed saved from a previous crop. The young plants are very 
tender, are subject to a number of devastating diseases and to 
injury by insects, and are easily overrun by weeds. For these 
reasons the seeds are sown in beds carefully selected for location 
and especially prepared by sterilizing and fertilizing the soil. 
To protect the young plants from cool weather and some in- 
sects the beds are framed with boards and covered with a white 
cloth commonly sold as “‘tobacco cotton."’ 

In fact, the successful culture of tobacco, from the time the 
seed is sown until it is sold on the market, is a battle won 
against disease, insects, and the elements. With the meticu- 
lous preparation of the seedbed, the battle begins almost with 
the formality of a ritual; no farmer is certain of the outcome 
until the tobacco reaches the warehouse floor—indeed, not until 
he receives his check from the buyer. If $400 a ton for tobacco 
appears out of line with, say, $4 for a ton of coal, it must be 
remembered that coal was formed solely by nature and has only 
to be mined and delivered, while tobacco, on the other hand, 
is largely a man-made product, achieved by selection and breed- 
ing; and in order successfully to nurture the seed and deliver 
the final product to the market, the farmer must combat all of 
those destructive elements, a blessed consequence of which 
nature, on the first hand, has bequeathed to the miner. All of 
which is to say, that in the final accounting the farm laborer 
and the miner, or the large tobacco grower and the coal oper- 
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ator, stand about evenly compensated for their contributions to 
society. If anyone suggests, sardonically, that tobacco smoke 
is more injurious than coal smoke, or that tobacco is a luxury 
whereas coal is a necessity, one can reply that these are debat- 
able questions, and whatever the decision, it is certain that, 
everything else being equal, if we had less of one we would 
also have less of the other. 

It has been said that the soil of the seedbed needs to be steri- 
lized. The purpose is to destroy weed seeds, insect grubs, and 
disease-producing viruses, bacteria, and fungi. In other words 
it is truly a process of sterilization. However, the method com- 
monly used appears crude and consists merely of burning wood 
on the seedbed after the ground is broken. The wood usually is 
obtained on the farm and consists of brush, poles, old fence 
posts, discarded lumber, and similar items of otherwise no 
value and little use. There is no estimate of the amount of 
wood used for this purpose, and it is difficult to see how the 
commercial fuel producer can compete with this practice. 
Nevertheless, the availability of wood for this purpose is de- 
creasing, and some other kind of fuel soon will be demanded. 
Also, in recent years some farmers have adopted the practice of 
steaming the tobacco beds, using a steam tractor or portable 
boiler as a source of steam. The steam is supplied to an in- 
verted metal pan placed over the plant bed. About 100 sq ft 
of bed are steamed at one time for a period of 20 or 30 min. 
Steam does no better on the surface than burning, but the pene- 
tration to lower depths secured by steaming is an important 
advantage. For example, a comparative test using grubs as in- 
dicators showed that steaming killed all grubs placed in the soil 
to a depth of 10 in., whereas burning was effective only at 
depths less than four inches (5). The facts that steaming is 
better than burning and that some farmers already are using the 
method suggest that steaming will increase in popularity 
wherever a convenient source of steam is available. 

Other tests have shown that for best results nearly two 
pounds of coal are required for steaming one square foot of soil 
by the inverted-pan method (9). White Burley acreage in 
Kentucky during the five-year period 1935-1939 averaged 
265,000 acres (3). About 300 sq ft of seedbed are required to 
grow plants for setting one acre of tobacco. According to 
these figures, then, there is in Kentucky alone, and for this 
purpose only, a potential market for fuel equivalent to 80,000 
tons of coal annually; and for the entire Burley-producing 
area, about 105,000 tons. 

After the seed is sown a period of about eight weeks is re- 
quired for the seed to germinate and develop into plants large 
enough to set in the field. The setting may be done by hand 
alone or with the assistance of a horse-drawn machine called a 
“tobacco setter." The growing season usually lasts from late 
in May or early June to late August or early September. During 
this period the tobacco requires several kinds of attention, the 
most important being cultivation, topping, and suckering. 
The purposes of cultivation are to loosen up the soil to retain 
the water of light rains and to destroy weeds. Topping is per- 
formed rather late in the season and consists of breaking off a 
portion of the top of the plant to prevent it from heading out 
or flowering and producing seed. The remaining leaves, usually 
16 to 20 per plant, then tend to grow thicker and heavier and 
thus increase the yield. Suckering accomplishes the same pur- 
pose and consists of breaking off the shoots which form at the 
junctures between the leaves and the stalk. In recent years the 
demand for lighter leaves has increased and some farmers there- 
fore purposefully attempt to regulate the weight of the leaves 
by using discrimination in topping and suckering, and also by 
changing the spacing of the plants in the field. 

Harvesting the tobacco is a simple process; yet it requires 
not only a considerable amount of labor but also a degree of 
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skill to avoid injury to the plants. The first steps consist of 
splitting the stalk to within a few inches of the ground, cut- 
ting off the plant at the ground, and then straddling the plants 
over sticks. The sticked tobacco usually is left in the field a 
few hours to wilt so that it may be handled easily without in- 
juring the leaves. It is then hauled to a tobacco barn where 
it is cured and later prepared for the market. 

Instead of splitting, a method called spearing is sometimes 
used. It consists of threading the plants upon the sticks by 
piercing a hole through the stalks a few inches from their butt 
ends. Harvesting by splitting or spearing is in contrast with 
the method called priming which is used in other regions and 
which consists of plucking individual leaves as they maturc 
while the plants remain in the field. 


TOBACCO BARN 


The distinguishing feature of a Burley tobacco barn is in the 
arrangement of the interior framework. The barn is con 
structed of wood and the framework is designed to provide 
supports for holding the tobacco. Rails 10 to 16 ft long are 
supported by crossbeams fastened to posts, the number, height, 
and spacing of which depend upon the size of the barn. The 
rails are spaced four feet horizontally in order conveniently to 
support the ends of the tobacco sticks, and the vertical spacing 
also is usually about four feet. A well-designed barn should be 
not only structurally good but also it should contain an in- 
terior framework so arranged that the space available for the 
tobacco will be the maximum possible proportion of the total 
volume. 

Tobacco sticks hold six to eight plants each and are spaced 
six to ten inches apart on the rails. The average length of a 
tobacco plant when cut and hung on sticks is about four feet, 
or the distance vertically between rails. Therefore, when a 
barn is properly and completely filled there is no room for any- 
thing else, not even standing room, although when artificial! 
heat is used some of the lower rails may be left clear of tobacco 
to provide space for stoves and access for tending the stoves 
and inspecting the tobacco. 

There are about 200,000 tobacco barns in Kentucky alone, 
and according to one estimate about 3000 barns are built new 
or remodeled each year. The entire Burley tobacco crop is 
usually cut within a very short period. A barn rarely serves 
two crops in a single season. Consequently, in a bumper year 
barn space is sometimes scarce and any available building—hay 
loft, implement shed, cattle barn, loose-leaf floors, garages 
even the attics of homes—will be utilized if necessary. Such 
use of other space is possible, of course, because Burley is an 
air-cured tobacco. 

A genuine tobacco barn, however, has characteristics othe! 
than roominess. Nearly every barn has ventilators in the side 
and end walls, while more modern barns have in addition 
either a continuous-ridge ventilator in the roof or a number of 
separate circular ventilators. The side ventilators are spaced 
about six feet apart and are made simply by hinging single 
boards used for covering the sides of the barn. They are some 
times painted a distinguishing color. 

By adjusting the ventilators the farmer attempts to contro! 
the conditions inside the barn. In general, if the weather is 
favorable the ventilators are opened to fully ventilate the barn; 
otherwise the ventilators are closed to protect the tobacco from 
adverse conditions. Actually, the problem is not so simple 
When to open the ventilators and when to close them are ques 
tions to which hardly any two farmers would give the same 
answer. At best, it is a most unsatisfactory system, as anyone 
connected with the air-conditioning industry might well 
imagine. Nevertheless, the ventilators do serve a useful pur- 
pose, and a barn or other building that does not have adequate 
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ventilation, either purposeful or by infiltration through cracks, 
is not a proper place to cure tobacco. 

It is obvious that any recommendation for improving curing 
methods must take into consideration not only the ‘‘technique’’ 
of curing but also the investment in the numerous barns now 
standing and the shortage of space which occasionally occurs. 
For example, a proposal calling for a large diffusion space such 
as is frequently provided for processing rooms in some indus- 
tries would almost certainly be rejected. With barns con- 
structed and loaded as they are at present, the balancing of 
diffusion temperature, air supply, and diffusion space, to con- 
tinue the example, is an irrelevant problem, for the simple 
reason that the space does not exist. Forced circulation would 
permit closer spacing of the tobacco and thus might compensate 
for space usurped for other purposes; but a failure in automatic 
control or an interruption in the source of power would almost 
certainly result in losses, including the manufacturer's prestige. 


CURING, STRIPPING. AND SORTING 


The curing of tobacco is not merely a matter of drying or con- 
ditioning. Curing is a process managed by the tobacco grower 
before the tobacco is delivered to the market and it must not 
be confused with “‘sweating,’’ ‘‘redrying,’’ “‘casing,’’ or any 
similar steps incident to the manufacture of tobacco products. 

During the early stage of curing, the tobacco plant, altough 
parted from its roots and its source of nutrients, is yet a living 
organism. Chemical changes characteristic of vegetation con- 
tinue; there is both respiration and a redistribution of materials 
between the leaf and the stalk and between different parts of 
the leaf. The plant is not dead and curing does not stop until 
these changes cease. 

The changes proceed at a rate largely determined by the pre- 
vailing temperature and relative humidity (2). When there is 
no control over these conditions, there is no control over the 
quality of the final product. If the means for control are avail- 
able and properly used, the quality of the cured leaf may he 
kept within desirable limits, except, of course, that no charac- 
teristic can be produced which was not potentially within the 
tobacco when it was harvested. 

Chiefly because of the presence of bacteria and fungi, cured 
tobacco will undergo further changes unless the moisture con- 
tent is kept below the threshold of activity for these organisms. 
The tobacco hangs in the barn until the time comes for strip- 
ping the leaves from the stalk and preparing them for the mar- 
ket. Therefore, it is important, especially in damp weather, 
that the conditions within the barn be carefully watched during 
this latter period. 

Tobacco will lose by evaporation of its water content 85 to 
90 per cent of its initial weight before it reaches equilibrium 
with a normal atmosphere. In air-curing there is no distinct 
border line between curing proper and drying, and the process 
is not considered complete until the tobacco is thoroughly dry— 
that is, until it no longer loses weight in a normal atmosphere. 
In this sense the word ‘‘normal"’ cannot be distinctly defined, 
but it means chiefly a relative humidity that would cause the 
tobacco to “‘feel’’ dry and which would keep the tobacco in 
good condition indefinitely. In this connection, relationship 
between the feel of cured tobacco and relative humidity may be 
described as follows: Above 90 per cent cured tobacco is wet 
and soggy. Between 80 and 90 per cent it may be said to be in 
“high case."’ Between 75 and 80 per cent the case is satisfactory 
for stripping. At 70 per cent the tobacco can be handled with- 
out much breakage. Below 60 per cent it is brittle (2). 

The preparing of tobacco for the market involves an im- 
portant operation called ‘‘stripping’’ (4). Stripping consists of 
detaching the leaves from the stalk, sorting them into different 
grades, and tying leaves of the same grade into small bundles 
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called ‘‘hands.’’ A hand of tobacco will contain two of three 
dozen leaves of a given grade bound together by wrapping an- 
other leaf around the stems near their butt ends. 

The hands go to the market; and as an example of how little 
things count, if the hands are not neatly tied with the ends of 
the stems even, a basket of tobacco will not have a good ap- 
pearance and is likely to sell below its true value. 

Before tobacco can be stripped it must be in proper case for 
handling without breakage (4). In Kentucky the Burley mar- 
ket opens early in December. If the weather preceding the 
opening is dry, farmers have difficulty in getting the tobacco 
stripped. This is a critical period. Prices are usually higher 
during the first few weeks of the market than later (6) and most 
farmers like to have their tobacco on the market early. While 
curing of some sort will take place in any kind of weather, a 
few days of humid weather at stripping time is absolutely 
essential. Caught in a dry spell, some farmers resort to what- 
ever artificial means they can command to get their tobacco in 
case, such as hauling water to sprinkle barn floors and using 
steam from a tractor or steam and water together in a mixing 
device. The majority of the farmers, however, are dependent 
upon the weather, and in the absence of good stripping weather 
one of the most successful methods is to be on the alert for an 
early morning dew, under which circumstances enough tobacco 
sometimes may be taken out of the barn, bulked down or cov- 
ered up with canvas, to keep a crew of strippers busy the re- 
mainder of the day. 

One central-Kentucky grower has equipped his stripping room 
with modern air conditioning for keeping his tobacco in case, 
thereby making himself in this respect independent of the 
weather. The same grower also has installed a ‘‘daylight’’ 
lighting system which makes him independent of the sun too, 
and permits his strippers to do a good job of sorting in a full 
working day in spite of clouds and dusky late afternoons. 


GOVERNMENT GRADING 


Fine distinctions between proper and improper curing of 
tobacco will always be a mystery to anyone who does not have 
some appreciation of the grading and marketing of tobacco. 

When the farmer delivers the tobacco to the warehouse floor, 
he places separate grades of tobacco into sales baskets accord- 
ing to his own sorting, but the final judge of a grade or the 
quality of a grade is the buyer. The tobacco is sold at auction 
and the price bid reflects the buyer's opinion of the quality of 
the tobacco together with, it must be added, his companys’ 
requirements of a given grade. 

Sometimes a farmer may feel that his tobacco is better than 
the bid price indicates—not with respect, necessarily, to the 
market average for a given season, which may be determined 
by other factors, but with respect to the quality of his crop in 
comparison with other crops. Chiefly for this reason the 
United States Department of Agriculture has provided an in- 
spection or grading service for those marketing centers that de- 
termine by vote that they wish to adopt it. Among the forty- 
two markets for Burley tobacco which were open in all states 
during the 1940-1941 season, sixteen used the government grad- 
ing service (11). Briefly, the system works as follows: After 
the farmer has delivered his tobacco to the warehouse or 
market place, it is inspected by especially trained government 
graders who place on each basket tags bearing the sym- 
bol of the grade in which the inspector believes that the 
tobacco belongs. The tags are available for inspection by 
the farmer, the buyer, or anyone who wishes to see the re- 
sult of the grading by the government experts. After the 
tobacco is sold, and usually by the following day, the Depart- 
ment of Agriculture publishes and posts on the warehouse floor 
the accumulated average price of every grade of tobacco sold to 
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that date. The farmer then has the opportunity of comparing 
the prices offered for the respective grades of his tobacco 
with the average prices for the same grades, and he has the op- 
tion of accepting the prices or rejecting them and holding his 
tobacco for a later sale. In most instances the farmers are 
satisfied and resales run a small percentage of the total. 

The system of grading used by the government inspectors in- 
volves three classifications (10). The first consists of assigning 
to the tobacco a descriptive designation signifying to which 
major ‘‘group"’ it belongs, such as leaf, tips, lugs, or flyings. 
The second classification consists of assigning one of the five 
“‘quality’’ designations—choice, fine, good, fair,and low. The 
third is a ‘‘color’’ classification in which the colors distin- 
guished are buff or straw, tan, red, dark-red, and green. While 
these three groupings are usually sufficient, other qualifying 
designations called ‘special factors’’ may be used if it is neces- 
sary to indicate characteristics not otherwise accounted for. 

Obviously, the grade of a given lot of tobacco means that it 
belongs to one of the numerous classes which may be devised 
by combining the characteristics listed under the major group- 
ings. For example, a report (11) published by the Agricul- 
tural Marketing Service of the U. S. Department of Agriculture 
shows that for the 1940-1941 marketing season, and for those 
Burley tobacco markets designated by the Secretary of Agricul- 
ture for official inspection, which accounted for about 37 per 
cent of the Burley sold, there were 28 grades of leaf ranging in 
price from $6.25 to $26 per hundred pounds; 16 grades of tips 
ranging from $5.50 to $15.50; 20 grades of lugs, from $8 to $31; 
17 grades of flyings, from $8.75 to $29; and six grades in the 
nondescript group ranging in price from $4.75 to $9 per hundred 
pounds. A summary of the prices and grades is shown in Table 
1. In this table ‘‘group’’ designations have been eliminated by 
weighting the prices according to the amount of tobacco sold 
in each group, so that the table shows only the average prices 
according to quality and color. It will be noticed that the 
prices decrease in two directions: First, as the quality changes 
from choice to low; and secondly, as the color changes from 
buff through tan and red to green. 

This table is revealing and suggests the questions: To what 
extent were these prices determined by the condition of the to- 
bacco at the time it was harvested? To what extent were they 
determined by the atmospheric conditions which prevailed 
during curing? And to what extent would the prices have been 
altered if all of the tobacco had been cured under ideal condi- 
tions? It can be admitted at once that it is impossible to give 
satisfactory answers to these questions. Nevertheless, a discus- 
sion of a few pertinent facts should be elucidating. 

However, in order to have a better view of the price situa- 
tion, information of another kind is needed, such as that shown 
in Table 2. The figures in this table (6) are for the crop year 
1937 when prices were higher than in 1940, but they will serve to 
illustrate an important point. The table shows the govern- 
ment-inspected tobacco of 1937 divided into three grade groups, 
high, medium, and low; the percentage of tobacco in each 
group; the weighted average price per pound; and the per- 
centage of the total value. 

Suppose, for example, that the figures in the second column 
be reversed so that the table would show 54 per cent high 
grades, 35 per cent medium grades, and only 11 per cent 
low grades. Applying the same prices per pound the total value 
of the crop would be increased 55 per cent. Assuming that the 
tobacco graded was representative of the entire crop, such a 
reversal of quality would have meant an increase of 31 million 
dollars in the value of the Burley tobacco grown by Kentucky 
farmers in 1937. 

It would be ridiculous to assume that such an increase could 
be realized by any changes in methods of production that 
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TABLE 1 PRICE IN CENTS PER POUND OF 1940 BURLEY 
TOBACCO CLASSIFIED BY “‘QUALITY’’ AND ‘‘COLOR”’ 


Nonde- 
Choice Fine Good Fair Low script 
Buff or straw........... ia; ee 28.0 25.0 20.2 
| OE ere 27:4 35-4 4 86©20:8 3687-3 «18S: 
Tan, special factor...... Seene 18.1 14.6 9.8 
eee iso- 26.6 56:8 23.0 20.2 
Red, special factor...... bkaes “anaes 11.0 1.1 7.4 
Re ‘ide “Seew Se a ace 
ME ako tetete: | tases 8.8 8.9 7.0 
Nondescript............ Sask. coeate 6.4 


TABLE 2 RELATIVE VALUE OF HIGH, MEDIUM, AND LOW 
GRADE OF 1937 BURLEY TOBACCO 


Weighted average Per cent of 
Per cent of price per saan § value of tobacco 
Grade group _ tobacco graded cents graded 
High grades II 34.6 21 
Medium grades 35 24.5 46 
Low melee 54 15.3 33 


would shift the quality of half of the tobacco from the low- 
grades group to the high-grades group. Gross income realized 
upon such a large scale is determined by too many forces to be 
taken so naively. The most that could be predicted from this 
supposition is that prices would become adjusted so that the 
total value would be eventually the same as before. Any 
method dealing with totals and averages from this standpoint 
would be fruitless. 

On the other hand, it is proper to suppose that an individual 
farmer might profit materially by adopting methods of pro- 
duction that would raise the quality of his tobacco from a 
lower to a higher grade. He thus would be competing with 
members of his own group—and nothing could illustrate more 
forcefully than the range of prices shown in Table 1 that, in 
spite of government inspection and attempts at co-operation, 
competition among farmers does exist. Every farmer knows 
that adverse or improper conditions before, during, and after 
curing might so degrade the quality of his tobacco as to make 
it unprofitable even to deliver it to the market. He also knows 
that proper curing and handling of a well-grown crop will 
result in premium prices. The farmer is interested, therefore, 
in any new method, new equipment, or new use of fuels that 
will enable him to produce better tobacco. Moreover, he is 
interested in such things now, regardless of what might happen. 

There is then, without question, a market for fuels, equip- 
ment, and services that can be proved valuable to the farmer for 
increasing the quality of his tobacco and hence the amount of 
his income. Until recently, however, there has been a lack of 
exact information such as would enable an engineer to formu- 
late a plan or devise a system. 


CURING EXPERIMENTS 


In July, 1940, the Kentucky Agricultural Experiment Station 
published a progress report giving the results to that date of 
experiments started in 1936 and conducted by a plant physiolo- 
gist to determine among other objectives the effect of tempera- 
ture and relative humidity upon the final quality of White 
Burley tobacco (2). The experiments were performed in nine 
especially equipped chambers in each of which the temperature 
and humidity could be controlled independently (8). While it 
is too early to draw definite conclusions from this work, never- 
theless certain results may be briefly pointed out because they 
bear upon the questions asked in connection with Table 1. 

In the first place, experiments have demonstrated that given 
a good crop of tobacco at harvest time, the tobacco may be 
cured in such a way as to produce a low-valued product, that 
is, it may be made to come out dark-red or green (Table 1). 
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Green tobacco, or tobacco with a greenish tinge, is produced 
if the humidity is too low at any temperature, and is most 
readily produced if both temperature and humidity are low. 
Red tobacco is produced if the humidity is too high, especially 
if the temperature also is high. In other words the lower or 
less valuable grades of tobacco are produced when the condi- 
tions tend to run to upper and lower extremes. This suggests, 
of course, that there must be intermediate conditions which 
would produce cured tobacco of the highest value. Although 
optimum conditions have not yet been determined for tobacco 
grown under various conditions of soil and weather, tentative 
conclusions relative to optimum conditions may be drawn. It 
appears that the control of humidity is much more important 
than temperature. That is, high-valued tobacco of a light-tan 
or buff color may be produced over a fairly wide range of tem- 
perature provided the relative humidity is maintained within 
certain limits. The optimum relative humidity appears to be 
about 65 to 70 per cent, while the temperature may be as low 
as 60 F or as high as 90 F (2). While no experiment so far has 
contradicted this tentative conclusion, yet in the light of 
other considerations it should be accepted with caution, as a 
more detailed study and understanding of Table 1 will reveal. 

Let it be assumed, for example, that the color can be regu- 
lated by proper control of the atmospheric conditions. Then 
according to Table 1 it should be possible to start with tobacco 
which under certain conditions might be cured so as to be 
graded as fine red leaf priced at $16 per hundred pounds, but 
under other specified conditions it might be cured as fine tan 
leaf priced at $25.40 per hundred pounds. This would appear 
to be an improvement that would justify a sizable investment 
in mechanical equipment and accessories for automatic control. 

In order for Burley tobacco to be graded as ‘‘fine’’ besides 
possessing other specified characteristics it must be ‘‘smooth, 
good in texture, oily, firm, medium in body, strong, true in 
color shade, and clear in finish’’ (10). If the conditions used 
to improve the color affect other characteristics such that the 
leaf becomes merely unrough instead of smooth, if it no longer 
has a good texture, if it loses its oily appearance, if it is no 
longer firm and strong, if the body is thickened, if the color 
shade is dusky instead of true, and if the finish appears dull 
instead of clear, then the tobacco would be graded not as *‘fine’’ 
tan leaf but as “‘fair’’ tan leaf and the improvement in price 
would amount to only 1.3 cents per pound. Furthermore, if the 
specified conditions produced cured tobacco of a tan color but 
with a dark color shade and if the finish appeared cloudy and 
dingy instead of only dull, the tobacco might then be graded 
as “‘low"’ tan leaf and the price thus might be reduced to $13.10 
per hundred pounds. 

In other words, it might have been better to have allowed 
that particular lot of tobacco to be cured red at $16.10 per hun- 
dred pounds than to attempt to improve its color. Or better, 
curing conditions might have been selected which would im- 
prove other characteristics besides color so as to raise the grade 
from fine red to choice red and thus secure some increase in price. 

This example may or may not be true to fact. It is intended 
only to illustrate the complexity of the problem. That the 
problem is complex does not mean, however, that those in 
charge of this phase of the work have no hope of a solution. 
Such progress as has been made suggests that satisfactory re- 
sults will be attained. Complete satisfaction will have been 
attained when a person instructed in the results of these ex- 
periments can inspect a crop of tobacco at the time it is har- 
vested and prescribe curing conditions that will cause the 
tobacco to be sold at the highest price. Furthermore, since 
the quality of the final product necessarily depends upon the 
potentialities of the tobacco at harvest, it is conceivable that 
correlation of the results of curing with growing conditions 
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may lead to new cultural methods which will make more likely 
those desirable qualities in cured tobacco which at the present 
time, if obtainable at all, are obtainable only under the most 
favorable curing conditions. 

While it has been estimated that the plant physiologist in 
charge of this work has had already about 200 years’ experience 
in curing tobacco—that is, it would take at least 200 natural 
curing seasons to duplicate the experiments performed in the 
laboratory—it is further estimated that he will require the ex- 
perience of several more centuries before the effects of only the 
most important variables will have been mastered. 


EXPERIMENTAL BARN 


Despite the complexities, the results have been encouraging, 
and the Kentucky Agricultural Experiment Station is beginning 
to experiment upon methods for putting the results into prac- 
tice. It is obvious that what will be needed most is a curing 
barn properly designed and equipped for housing the tobacco 
and for controlling the interior conditions. However, instead 
of rushing in to design and equip a structure that would be too 
revolutionary and possibly even too impractical for adoption, 
it has appeared wise to experiment first with the conventional 
barn with the hope that relatively simple and inexpensive 
methods may be found which will be at least a worth-while 
improvement over present methods. For this purpose an ex- 
perimental barn has been built and will be ready for use during 
the 1941 curing season. The barn itself is of conventional de- 
sign but it has been equipped with instruments that will make 
possible a rather complete survey of the temperature, humidity, 
and air motion within the barn, while other instruments have 
been provided for records of outside weather conditions. 

Experience gained from this work no doubt will lead to an 
entirely new perspective from which the problem may be at- 
tacked directly in the light of current knowledge of air condi- 
tioning and with less regard to traditional practices. Plans 
designed from the latter point of view are ina formative stage, 
but their materialization probably will await the results of the 
preliminary investigations. In the meantime the field is wide 
open to experimenters and aggressive enterprisers. 


USE OF FUELS 


As already stated, air-cured tobacco is defined as tobacco 
cured “‘under natural atmospheric conditions, without the use 
of fire, except for the purpose of preventing poleburn."’ Pole- 
burn, or house burn, is “‘a rotting of the leaves caused by an 
organism which seems to be always present on tobacco, but 
which becomes active only when relative humidity is high” 
(1). Therefore, when a farmer uses heat solely to prevent 
house burn, the immediate objective is to lower the relative 
humidity below the danger point. Technically, this is a fea- 
sible method because of the wide range of temperature within 
which good curing is possible (2). 

In recent years a few farmers have used artificial heat even in 
ordinary weather and the practice is increasing in popularity. 
This is explainable by the fact already demonstrated in the 
laboratory that a relative humidity only moderately higher 
than the optimum will cause red or dark-red tobacco. Thus, a 
small amount of heat may be used to lower the humidity to the 
optimum range and thus make more likely cured leaves hav 
ing the prized buff or light-tan color. 

While the indiscriminate use of heat has been on the whole 
beneficial, there have been instances where the function of heat 
has been misunderstood and more damage than good has been 
done. For example, believing the purpose of heating to be to 
raise the temperature, some farmers have kept their barns closed 
tight, thereby raising the humidity and making the conditions 
worse than they would have been if no heat had been used. 
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The chief source of heat used by the Burley tobacco farmer is 
by-product coke. The coke is burned in a stove constructed on 
the principle of the ‘‘salamander’’ and consists of a sheet-metal 
drum provided with grate bars near the bottom and a flat or 
conical sheet-metal deflector over the top. Manufactured 
stoves are neatly built with means for regulating the draft, 
have adjustable deflectors, and cost the farmer about $7.50 
each. Many farmers, however, make their stoves from old oil 
drums and similar containers. The average price of a home- 
made stove is about $1.50 (7). 

The number of stoves used in a barn of a given size varies 
with the practice of the farmers. An average is one stove for 
each two-thirds acre of tobacco (7). On this basis it would 
require about 350,000 stoves to cure the Burley tobacco crop 
with artificial heat. The method of using the stoves consists 
of placing them on the dirt floor of the barn, spacing them 
according to the size of the barn and the number of stoves 
available, and then regulating the fires to produce the tem- 
perature the farmer believes to be necessary. The firing period 
may last 10 days, more or less, depending upon the weather 
and the condition of the tobacco. 

In recent years the cost of coke delivered to the farm has been 
about $8 per ton. As to the amount needed for a given quan- 
tity of tobacco, a rough estimate, confirmed in part by a recent 
survey, is that nearly one pound of coke is required per pound 
of cured tobacco (7). At this rate, the potential market for 
coke for curing Burley tobacco amounts to 140,000 tons annu- 
ally, or approximately the yield from 200,000 tons of coal. 
Probably not more than one tenth of this amount is used at the 
present time. Adding the amount already estimated for steam- 
ing seedbeds, the potential market for coal for all purposes for 
which fuel is used today in producing Burley tobacco is about 
305,000 tons. There is a trend in this direction, but one prob- 
ably would be overoptimistic to assume that half of this 
market would materialize within the next ten years even under 
the pressure of an intense sales campaign. 

Charcoal is another fuel used in curing tobacco. Of the 
amount used, manufactured briquettes compose by far the 
greater proportion. One estimate places the amount consumed 
in a normal season at about 60 carloads, which would be equiva- 
lent to about 900 to 1000 tons. The cost is about $35 per ton. 

Charcoal may be burned in small holes dug in the earth floor 
of the barn. A stove is not needed, although some farmers may 
prefer to use containers such as might be made by removing the 
tops from old oil cans. Thus numerous fires may be spaced evenly 
over the entire floor of the barn and a more uniform distribution 
of a less intense heat may be obtained such as is impractical with 
present methods of burning coke. Since stoves are not required, 
and in spite of the higher cost per ton, the net cost of charcoal 
in isolated instances may compare favorably with the cost of 


coke (7), especially if the charcoal-burning farmer is inclined . 


to ‘‘underheat’’ and otherwise avoid wasting fuel. 

A third fuel which is used to some extent is petroleum coke. 
However, the supply appears to be limited and the gross amount 
used is insignificant in comparison with by-product coke and 
charcoal. Finally, a system using oil has been proposed, and it 
is understood that it has been used successfully in one tobacco- 
producing area, but there has been no report on an installation 
within Kentucky. 


CONCLUSION 


It is obvious from this discussion that in comparison with 
what might be done, the farmer's attempts to solve what is 
essentially a problem in air conditioning are indeed primitive. 
But this is not the fault of the farmer. It was not the farmer's 
fault that he did not have the internal-combustion engine or 
the electric motor long before these became available to him. 
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Air conditioning on the farm, not only for tobacco, but for 
other products too, awaits only the integration of available 
equipment, perhaps partially redesigned, into units suitable for 
farm use. The economy of such units, of course, must be 
demonstrated. 

Since it is the price or value of a commercial product that is 
involved instead of comfort and convenience, it should be pos- 
sible to ascertain the practicability of a proposal without costly 
experimentation. 

If one thinks only of tobacco, the relatively short period in 
which equipment is needed looms realistically as a serious de- 
terrent. The use factor would be low. For this reason it ap- 
pears that what needs to be developed is a general-utility unit 
that could be used for a variety of purposes. For example, a 
combination consisting of a coal-or oil-burning furnace, a steam 
boiler, a heat exchanger (steam or flue gas or both), and a fan 
for supplying air (steam-, gasoline-, or oil-driven—perhaps 
electric motor), all properly proportioned and mounted upon a 
trailer (self-propulsion would not be necessary), could con 
ceivably be used for curing tobacco and hay, for steaming seed- 
beds and for general sterilizing purposes, for drying corn and 
other grains, for combating frost in orchards, for occasional 
heating of certain farm buildings (an otherwise too expensive 
greenhouse might become practical if a source of heat is al 
ready available), for controlling incidental processes such as 
the decomposition of manure, for conveying and cleaning and 
separating materials, for spraying and humidifying, and so on. 
With such an integrated unit available, the farmer—than whom 
no one is more ingenious—would find plenty of jobs to keep 
it busy. 
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MODERN 
ELEVATOR 
PRACTICE 


By E. M. BOUTON 


MANAGER OF ENGINEERING, WESTINGHOUSE ELECTRIC ELEVATOR COMPANY, 
JERSEY CITY, N. J. 


I—HISTORY 


HE increased building heights of recent years have been 

made possible only by the development of high-speed ele- 

vators. Steam-driven elevators were used commercially 
as far back as 1865, and were quite satisfactory for low build- 
ings The hydraulic elevator was a later development and 
dates from about 1880. This early history was reviewed by 
Thomas E. Brown.! He credits the hydraulic elevator with 
having increased building heights up to the limit of brick bear- 
ing walls. With the advent of steel-frame structures, building 
heights have increased continually and the development of 
elevators has progressed until, at the present time, it is possible 
to build and operate elevators that would be suitable for build- 
ings much higher than are practical, for economical and other 
reasons. Until the development of the electric elevator, the 
hydraulic plunger elevator became the accepted standard, and 
such elevators were installed in many buildings throughout the 
country, some traveling as high as 25 and 30 floors. 

The electric elevator was developed between 1880 and 1890 
and became quite common after the latter date. In its early 
form, its speed was limited by the type of control available, 
and the height of building in which it could be used was limited 
as long as the winding-drum machine was the only form avail- 
able. With the advent of the traction drive and magnet-oper- 
ated contactors, permitting remote control, the electric elevator 
rapidly superseded all other forms and is now the accepted 
standard 

The modern elevator is made up of the following main ele- 
ments: (1) Hoisting mechanism, (2) safety mechanism, (3) 
hoistway and entrances, (4) elevator car, and “5) control and 
operating systems. 


II—HOISTING MECHANISM 


The early electric elevators used a hoisting machine, consist- 
ing of a drum upon which the hoist cables were wound and an 
electric motor to drive the drum through gearing. Worm gear- 
ing was used because of the relatively large reduction required 
between the motor and the drum, and because the need for ex- 
treme quietness of operation made this form of gearing well 
suited to the requirements. Fig. 1 shows the method of roping 
used with drum elevators. 

The use of the drum machine was limited by the size of drum 
that could be installed above the hoistway and had the dis- 


eh ‘Passenger Elevators,’’ by Thomas E. Brown, Trans. A.S.C.E., vol. 
51, part B, 1904, pp- 133-186. 

Contributed by the Committee on Machine Design, of the Machine 
Shop Practice Divison and presented at the Annual Meeting, New 
York, N. Y., December 1-5, 1941, of Tue American Society or Me- 
CHANICAL ENGINEERS. 
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FIG. 1 DRUM-TYPE SYSTEM 


FIG. 2. DOUBLE-WRAP TRACTION SYSTEM 
(1-to-1 roping. ) 


advantage in that a different drum was required for each height 
of building. It was subject to overwinding, and some serious 
accidents have occurred when overtravel limit switches failed 
to stop the machine which pulled the car into the overhead 
structure. In some cases the hoist ropes have been pulled from 
their sockets, allowing the car to fall. The hoist ropes are 
attached solidly to the drum, and the point of suspension on the 
drum travels from one side of the shaft to the other as the ropes 
are wound on and off. The rigid connection to the drum and 
theangularmovement of theropes have caused failure of the rope 
at the sockets from fatigue, resulting from bending and whip- 
ping action. This breaking of ropes at the socket has occurred 
frequently enough to bring about a recommendation that the 
ropes on drum elevators be resocketed at least once a year. 

Since parting of the hoist ropes on drum elevators is not an 
infrequent occurrence, the dependence of such an elevator upon 
its safety equipment is greater than that of modern traction ele- 
vators. The drum type is practically obsolete for new installa- 
tions, but there are still a considerable number in service. Un- 
fortunately, many of these equipments are 25 to 40 years old. 

Modern elevators use the traction drive? which may be either 
geared or gearless. In this system of hoisting, the ropes pass 
from the car over the drive sheave and then to the counter- 
weights, and the car is driven by the friction, or traction, be 
tween the rope and the sheave. The counterweight is made 
equal to the weight of the car plus approximately 40 per cent of 
the capacity load. An idler deflector sheave is usually used 
and, in some cases, a second wrap around the driving sheave is 
employed. The traction drive may be of two forms, (1) single- 
wrap formed groove, (2) double-wrap U-groove. Fig. 2 illus- 
trates a double-wrap U-groove traction system. The grooves 
in the hoisting sheave are U-shape with a radius slightly larger 
than that of the cable. 

In the case of single-wrap traction, the roping is the same ex- 
cept that the second wrap about the driving sheave is omitted 
and the grooves are formed in such a way as to increase the trac- 








® The traction elevator was described fully in a paper ‘‘Modern Elec- 
tric Elevators and Elevator Problems,’’ by David Lindquist, Trans. 
A.S.M.E., vol. 37, 1915, pp. 705-745. 
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tion between the sheave and the rope. Fig 3 illustrates the 
form of groove used with both single- and double-wrap traction 
machines. 

Traction elevators are usually roped 1:1, as illustrated in 
Fig. 2, or 2:1, as illustrated in Fig. 4. With the 2:1 roped 
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FIG. 4 SINGLE-WRAP TRACTION SYSTEM 


(2-to-1 roping.) 


elevator the car velocity is one half that of the periphery of the 
driving sheave, but the hoisting force at the point of attach- 
ment to the car is twice that of the 1:1 elevator. The 1:1 
traction elevator, therefore, is most useful for high speeds and 
moderate loads, while the 2:1 system is used at lower speeds 
and heavy loads. 

The traction elevator has none of the serious limitations 
of the drum type. Multiple hoist ropes may be used with a 
high factor of safety. The hoist ropes always operate in a 
straight line and breaking of the ropes is practically nonexis- 
tent. Danger of overwinding is overcome since, should the 
machine continue to overrun at the limits of travel, either the 
car or counterweight will rest on the bottom of the shaft, thus 
relieving the tractive force. 

For high-speed elevators the gearless type of machine is used. 
This is really a large motor with the driving sheave and brake 
drum on the same shaft as the armature. Consideration of rope 
life dictates that the driving sheave should be made 40 to 50 
times the diameter of the rope. With the minimum diameter of 
rope sheave permissible, it is not practical to use the gearless 
machine for elevator speeds much below 400 fpm. For this 
reason, the worm-gear type is the most suitable one for slower 
speeds. There is no particular limit to the top speed of ele- 
vators using gearless machines. The highest speed now in use, 
viz., 1400 fpm for the high-rise cars at Rockefeller Center, pre- 
sents no problem as far as the hoisting mechanism is concerned, 
and even higher speed would be possible, although not practi- 
cal, for building heights now contemplated. Fig. 5 illustrates a 
typical gearless elevator, and Fig. 6 shows a geared hoist ma- 
chine. 

An important element in the elevator hoisting mechanism is 
the hoist rope itself. It is a rather complicated structure com- 
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posed of a number of strands wound uponahempcenter. Each 
strand is composed of a number of wires. The hemp center 
forms a support for the strands and carries lubricant. The vari- 
ous strands must move freely with respect to one another to pre- 
vent internal wear. The elasticity of elevator hoist ropes plays 
an important part in reducing the dynamic stresses encountered 
in elevator operation although this elasticity creates a few prob- 
lems of its own. 

Wire rope is manufactured in a great variety of constructions, 
depending upon the number of strands, the number and use of 
wires per strand, and the arrangement of wires in the strands 
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FIG. 5 TYPICAL GEARLESS TRACTION PASSENGER ELEVATOR 
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Only a few of these constructions are suitable for 
elevator use. Inthe interest of simplification the 
author would like to suggest that the two con- 
structions illustrated in Fig. 7 will meet prac- 
tically all requirements for elevator hoist rope. 


III—ELEVATOR SAFETIES 


For many years it has been the practice to equip 
the car with a safety mechanism located be- 
neath the car platform which in case of over- 
speed, will grip the guide rails and bring the car 
to rest. This safety is actuated by a speed 
governor located overhead. 

Elevator safeties may, briefly, be divided into 
two classes—instantaneous and sliding safeties. 

In the instantaneous safety, a roller is brought 
into contact with the elevator guide rail and no 
sliding takes place except the minor amount due 
to the deformation of the dogs or the rail itself. 
Because of its severe stopping action the instan- 
taneous safety is not suitable for speeds above 
100 fpm. 

Sliding-type safeties in a variety of forms have 
been used for many years and became necessary 
as soon as the rated speed of the car reached a 





FIG. 7 TRACTION HOIST ROPES 


Left, Traction steel hoist ropes; 6 X 19 filler wire construction; 6 
strands wound on hemp center, each strand containing 19 main wires and 
6 filler wires. Right, Traction steel hoist rope; 8 X 19 Seale patent con- 

struction; 8 strands of 19 wires each wound on a hemp center. ) 
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FIG. 6 TYPICAL WORM-GEAR TRACTION MACHINE 





value at which an instantaneous stop would become injurious 
to passengers. 

Fig. 8 illustrates the operation of the commonly used wedge- 
clamp safety. When the car reaches a predetermined speed, the 
governor trips and its jaws grip the governor rope. This gover- 
nor rope, attached to the car by means of a friction clamp, forms 
a continuous system that drives the governor. To this same 
friction clamp is attached a rope wound upon a drum beneath 
thecar. When the governor trips, the governor rope is brought 
to rest, causing the drum rope to be unwound, thereby applying 
the safety jaws to the rails. The drum and wedge device is 
only one of the mechanisms used for actuating the safety jaws. 
In some designs a system of levers is used. 

At the higher speeds, the most important characteristic of an 
elevator safety is that it shall bring the car to rest at a controlled 
rate of retardation that will not be injurious to the passengers 
Since it is essential that the rate of retardation be kept within 
safe limits, it is necessary to design the governor jaws so that, 
when the forces acting on the rails reach a predetermined value, 
the governor ropes will slide through the governor jaws, no 
longer turning the safety drum, and the braking action then re- 
mains constant. As elevator speeds increased, controlled re- 
tardation became increasingly important. 

The need for improved performance at higher speeds led to the 
development of the flexible guide-clamp safety. This type of 
safety differs from the standard wedge-clamp safety in that a set 
of springs is incorporated in the jaw structure so that, when the 
safety is fully set, the retarding action is determined by the ad- 
justment or calibration of these springs. Fig. 9 illustrates a 
safety of this type. As in the case of the wedge-clamp safety, 
the drum operating mechanism is only one of the methods used 
for actuating the jaws. 

A consideration of elementary mechanics indicates that, if 
retardation is to be kept within a safe value, the sliding dis- 
tance must be proportional to the square of the rated speed 
of the car. This principle has not always been appreciated by 
code-preparing bodies and in some cases a fixed sliding distance 
independent of the car speed has been called for. Such a re- 
quirement calls for a high rate of retardation at high speeds, 
which, in some cases, is positively dangerous. This can be 
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appreciated when we consider that a rate of retardation equal to 
the acceleration by gravity doubles a passenger's weight and the 
stress on ankles and muscles. The importance of stopping the 
car smoothly from high speed and at a rate of retardation that 
will not be injurious to the passengers is evident. 

While, in modern traction elevators, parting of the hoist 
ropes, which is the only condition that would permit a car to 
fall freely, hardly ever occurs, overspeed may arise from a num- 
ber of causes. In the rare eventuality that the hoist ropes 
should break, the safety and governor are the last line of defense 
and the only means of preventing an accident. Therefore, 
broken hoist ropes is one of the conditions which must be taken 
into account in any analysis, and the safety and governor must 
be designed so as to protect passengers in case the hoist ropes 
break. Under runaway conditions, the car accelerates at a 
moderate rate, and when it reaches governor tripping speed the 
governor actuates the safety. Because the acceleration is rela- 
tively low, the car does not reach a speed greatly above that of 
governor tripping speed during the period of time that the 
governor and safety are getting into operation. With a freely 
falling car, however, the conditions are different. In this case, 
the car accelerates at 32.2 feet per second, and it is clear that a 
relatively small interval of time in governor action and distance 
traveled by the car in actuating the safety may represent a very 
dangerous increase in speed. For this reason the tripping 
mechanism of the governor should be designed so as to operate 
in a minimum of time, so that the governor jaws grip the cable 
as soon as possible after tripping speed is reached. It is also 
important that a minimum amount of tail rope be pulled out 
before the safety jaws are fully applied. This problem has been 
given careful study by the committee charged with the prepara- 
tion of the American Standard Safety Code for Elevators. The 
latest revision of this code requires that not more than 30 in. of 
rope should be pulled out before the jaws touch the rail. Al- 
though this limit is quite stringent as compared with older ac- 
cepted practice; nevertheless, it is too great to be permitted for 
high-speed elevators. 

Every elevator should be equipped with terminal slowdown 
and stopping switches which will act independently of the 
operator to slow down the car and bring it safely to rest at the 
limits of travel. Asan additional safeguard, suitable buffers are 
provided in the pit under both car and counterweight. In the 
early days of relatively low-speed elevators, spring buffers were 
developed for this purpose and have been used extensively in the 
past. Not appreciating fully the dynamic problem of stopping 
elevators, many code authorities permitted the use of spring 
buffers at car speeds beyond those at which they are really safe. 
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Some local codes have permitted spring buffers at speeds as high 
as 400 fpm. When an elevator is brought to rest from high 
speed, the total kinetic energy of the car must be absorbed by 
the safety or at the terminal by the buffers. The design of a 
spring buffer to absorb the energy of a passenger elevator at 
speeds above 200 fpm is extremely difficult. 

Buffers of the oil-brake type installed in the pit under both 
car and counterweight are so designed that the compression of 
a plunger forces oil through orifices which become smaller as 
the buffer is forced down and will retard the car at a controlled 
rate and absorb the kinetic energy of the moving car by heating 
the oil. The stroke of the buffer must be long enough to absorb 
the energy of the car and stop it within such a distance that the 
rate of retardation does not become excessive. The ‘American 
Standard Safety Code for Elevators’’ requires that the minimum 
total stroke shall be based upon an average retardation of grav- 
ity (g) and that the maximum rate of retardation shall not ex- 
ceed 2'/. times gravity. The required stroke and length of oil 
buffers increase as the rated car speed increases. Such buffers 
have been designed successfully to operate at speeds as low as 200 
fpm and can be built without excessive complications for speeds 
up to 900 fpm. While there is no inherent limitation to the 
length of the stroke of an oil buffer, the design becomes difficult 
for very long strokes. Auxiliary, terminal slowdown devices, 
the operation of which is independent of the normal termina! 
slowdown, and stopping switches combined with a buffer of 
shorter stroke have been used successfully at speeds above 900 
fpm. 

In practice, the design of both safeties and buffers to operate 
over the full range of load in the car becomes difficult. Since 
the safety must be designed to stop a free falling car when fully 
loaded, the rate of retardation may become excessive on running 
away with only one or two persons inthe car. The practice of 
automatically holding down the compensating sheave at the 
bottom of the shaft when the retardation of the car exceeds 
gravity has the effect of adding to the mass of the car that of 
the counterweights, hoist, and compensating ropes, and the 
inertia of the driving engine and conpensating sheave. With 
the total mass increased, the variation in mass due to variation 





FIG. 10 CONTROLLER FOR A VARIABLE-VOLTAGE-CONTROL, COLLEC 
TIVE-OPERATION ELEVATOR 
(The upper cabinet contains the floor and auxiliary relays and the floor 
selector. The lower cabinet contains motor generator starting contactor 
and main contactors for generator-field control.) 
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FIG. 1] 


(There is a row of contacts for each floor and the car 


FLOOR SELECTOR OF THE TYPE CONTAINED IN THE UPPER CABINET OF FIG. 10 
sition corresponds to the position of the rollers, which actuate the contacts corresponding to 


the floors. When a corridor button is pressed, a floor relay responds, and the selector contacts are energized. When, because of car motion, 
the selector roller closes these contacts, the stopping mechanism on the car is energized and the car stops at the floor.) 


in load becomes less, and the rate of retardation of the car under 
ill load conditions is more uniform. 


IV—HOISTWAY CONSTRUCTION 


The shaft or hoistway in which an elevator runs is as impor- 
tant to its safe and efficient operation as the elevator itself. The 
hoistway forms part of the building structure and contains the 
guide rails on which both the car and counterweight travel 
The bottom of the hoistway, which is known as the pit, con- 
tains the overtravel buffers. The top structure must be de- 
signed with sufficient strength to support the machinery, 
weight of the car, counterweight, hoist and governor ropes, and 
other moving parts of the elevator. The beams and other 
structural parts supporting the machine should be designed for 
the static load of the machinery in the penthouse and for 
dynamic loading of the suspended car and counterweight. 
Guide rails must be in good alignment to insure smooth riding 
of the car. Since the building itself is an elastic structure, 
the rails cannot be attached solidly to high steel buildings. A 
construction that has been used successfully for high buildings 
is to attach the rails to their brackets by means of clips exerting 
a fixed spring tension on the rail, thus permitting the rail to 
slide through the clips to take care of building movement. 

Elevators have demonstrated their usefulness in cases of fire 
and for this reason good practice dictates that the enclosing 
walls of the shaft and the landing doors should be fire-resistant. 
In general, elevators have a very low accident rate, and the 
records show that the accidents have usually occurred at the 
entrances. The most frequently occurring accidents have been 
due to (1) the car moving away from the floor with the door 
open, (2) opening of hoistway door from the outside when the 
car is not at the landing. The first fault is prevented by an 
electric contact in the car control circuit to prevent car move- 
ment with the door open. The second fault is prevented by 
door locks designed so that the hoistway doors cannot be 
opened from the corridor side unless the car is present. 

Complete protection is obtained when the lock and contact 
are so combined that the door must be both closed and locked 
before the car can be moved away from the floor. A device in 
which the lock and contact are so combined is defined as an 

interlock."’ Practically all safety codes now require that 
Passenger elevators be equipped with interlocks. A device in 


which the contact can be closed without the door being closed 
and actually locked is not a true interlock and should be desig- 
nated as a ‘‘contact and lock."’ A contact and lock device is 
permissible on freight elevators operating at a speed of not over 
150fpm. Unfortunately, there is at times some confusion as to 
just what is meant by the two terms. 


V—ELEVATOR CAR 


The elevator car consists of a platform and supporting sling 
and the cab or enclosure. The guide shoes and safety plank are 
attached to and form an integral part of the sling. The cab is 
mounted on the platform so as to form: an enclosure and its 
design is usually in harmony with the architecture of the build- 
ing. 


VI—CONTROL AND OPERATING SYSTEMS 


The American Standard Safety Code for Elevators defines con- 
trol as ‘‘a system of regulation by which the starting, stopping, 
direction of motion, acceleration, speed, and retardation of an 
elevator are governed.”’ 

This definition refers, therefore, to the system by which the 
motor itself is controlled. Operation is defined as a method of 
actuating the controller. The distinction between these two 
terms will become more evident when we refer to the systems of 
control and operation in general use. The methods of control 
in general use today are 


1 Rheostatic control. 
2 Two-speed alternating-current elevator control. 
3 Variable-voltage (generator field) control. 


The methods of operation in general use are 


1 Car-switch operation. 

2 Continuous-pressure operation. 
3 Signal operation. 

4 Dual operation. 


5 Collective operation. 


Rheostatic control is any system whereby the motor is con- 
trolled by a resistance in series with the armature of a direct- 
current motor, in the primary of a squirrel-cage alternating-cur- 
rent motor, or in the secondary of a wound-rotor motor. 
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When electric elevators were first developed, direct-current 
shunt-wound motors were used and all control was rheostatic. 
In a somewhat later period the high-torque alternating-current 
motor was introduced and has been extensively applied, both 
with wound rotors and with squirrel-cage rotors. For slow- 
speed elevators up to 100 fpm, a single-speed squirrel-cage induc- 
tion motor is quite suitable as it is started by connecting either 
directly to the line or through one or more steps of primary 
resistance. Stopping is done entirely by a magnet brake, and 
there is no control of speed. As elevator speeds are increased, 
it becomes necessary to use a type of motor and system of control 
that will give a speed lower than the full speed, for making the 
final stop. The higher the car speed, the more refinement is 
required for both acceleration and retardation. 

Direct-current motors of the gearless type, controlled by se- 
ries and parallel resistances, were successfully used for speeds as 
high as 600 or 700 fpm. This system of control, however, has 







































































FIG. 12 INDUCTOR STOPPING MECHANISM MOUNTED ON THE CAR 


(There are iron plates in the shaft corresponding to the floors. If, when 

the stopping inductor passes a plate its coil is energized, its armature 

moves and opens a contact which actuates the elevator controller to stop 

the car. If the car passes a stopping ang with the inductor coil de- 

energized, no stopping action occurs. The coil is energized through the 
floor selector contacts. ) 
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some definite limitations in that the speed-control range is 
limited, and smoothness of acceleration is difficult to obtain 
because of the rate of change of acceleration that occurs when 
the starting resistance is short-circuited. 

Variable-voltage control was introduced for elevator service 
in 1922 and is today almost universally accepted as the standard 
for high-speed elevators. This system employs a separate 
generator for each elevator, and the speed and direction of the 
car are determined by control of the generator field.* Since the 
introduction of variable-voltage control, elevator car speeds 
have been increased greatly, and refinements in control, not 
possible with the rheostatic system, have been developed. 
With rheostatic control, the gearless traction type of machine, 
which is inherently a direct-current motor, could be used only 
on direct-current power lines, and the maximum practical car 
speed was about 600 fpm. With variable-voltage control, 
elevator speeds have been increased, the highest yet installed 
being 1400 fpm, and the majority of high-speed elevators now 
operate on alternating-current power. Refinements have been 
made in variable-voltage control, the most important being the 
regulator system, whereby the speed of the car may be controlled 
over a wide range with close speed regulation. This develop- 
ment has made it possible to stop elevators automatically at 
speeds as high as 1400 fpm, the stop at the floor being within 
1/ in. of the accurate floor level. The 1400-fpm elevators at 
Rockefeller Center are operating with a speed-control range of 
approximately 50 to 1. 


VII—SYSTEMS OF OPERATION 


The operation of the first electric elevators was by means of a 
hand rope in the shaft, that was grasped by the operator to 
start the car and to bring it toa stop. Later, magnet-operated 
contactors for starting and reversing the motor were de- 
veloped, which were actuated by a master switch in the car, 
that became known as the ‘‘car switch.’" With car-switch 
operation, either rheostatic or variable voltage, the car is 
entirely controlled by the operator who initiates the stops and 
starts of the car by hand, stopping as accurately at the floor 
as possible and then moving the car by means of the car switch 
to the floor level. Further refinements have been made in 
car-switch operation. With one of the systems, known as ‘‘car- 
switch, self-leveling operation,’’ the car is entirely under the 
control of the operator, who brings it to rest as near to the 
floor as possible, at which time the car, automatically and 
independently of the operator, levels itself with the floor. 
This system has been used extensively for passenger elevators 
but is particularly useful for freight elevators. With freight 
elevators, stretch of the hoist ropes during loading and unload- 
ing of the car may cause the car to move away from the floor 
level. With self-leveling operation, the car automatically re- 
turns to the floor if it moves away more than a predetermined 
amount. For freight elevators this accuracy is usually main- 
tained within one quarter of an inch. This form of operation 
is particularly desirable where trucks are run on and off the car, 
because the car relevels itself after one pair of wheels has moved 
on or off, so that the car is perfectly level for the next pair of 
wheels. 

For passenger elevators ‘‘car-switch automatic landing” 
has been used extensively. With this system the operator ini- 
tiates stopping of the car by means of the car switch, After 
the operator has initiated the stop by bringing the car switch 
to the off position, the operation of the car becomes fully 
automatic and slows down and stops at the floor level. 

Automatic elevators have been used for many years. The 
early push-button elevator was quite limited in its application. 





3 **Variable-Voltage Control System as Applied to Electric Elevators,” 
by E. M. Bouton, Trans. A.I.E.E., vol. 43, 1924, pp. 199-219. 
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It was capable of answering but a single call ata time. While 
serving this call, buttons at all other floors were ineffective and 
had to be repressed after the car had completed its trip for the 
original call. When manually operated car and corridor doors 
were used, the elevator was frequently out of service because a 
passenger had left a door open. It is still used for special ap- 
plication, and the system is defined as ‘‘single automatic opera- 
tion. 

The development of ‘‘collective control’’ greatly increased 
the usefulness of the automatic elevator. With collective 
control a number of buttons, either in car or corridor, may be 
pressed and the car will automatically stop and answer each of 
these calls in succession as it travels through the shaft. With 
selective collective operation, or ‘‘two-button collective,” 
an ‘‘up’’ and ‘“‘down”’ button is located at each floor, and the 
car, while on the up trip, will answer only ‘‘up’’ calls and on 
the down trip will answer only ‘‘down”’ calls. With “‘non- 
selective," or ‘‘single push button, cullective operation,” 
there is only a single button at each floor, and the car stops at 
floors where buttons are pressed, irrespective of the direction 
in which the car is going. Thus it may stop for passengers 
who wish to go down as well as those who wish to go up, 
while making the trip. ‘‘Nonselective collective operation”’ 
is seldom used. 

One of the most important characteristics of ‘collective con- 
trol’ is that it will store all calls registered even though the 
car has passed the floor on which the call was registered. In 
this event, the car will continue in operation to answer such 
calls, and in no case is it necessary to reregister a call once 
established. An up-going car need not always make the full 
trip to the top of the shaft but will automatically reverse at 
the highest registered call. It is also reversible in the same 
way when making a down trip. 

A modern ‘‘collective control’’ elevator is equipped with 
some form of power-operated doors. The simplest form is a 
sliding car door, power-operated, and a swinging, spring- 
closing, hoistway door. This arrangement requires that the 
passengers open the hotstway door to get out of the car, but 
the doors are spring-closed so that they will not remain open 
and keep the car out of service. Many collective-control ele- 
vators are now being built with power-operated doors, both 
car and corridor doors being opened and closed automatically. 
An essential element in passenger-operated elevators is com- 
plete interlocking of doors and operating mechanism. Auto- 
matic elevators have been developed to a point where it is not 
unusual to operate two cars without an attendant on either of 
them. With such operation one car is arranged to remain at 
the ground floor to serve passengers entering the building. 
The other car, known as the free car, parks at the floor which 
was last served and is available to answer down calls. The car 
parked at the ground floor is automatically brought into serv- 
ice as traffic requires. 

Collective-control elevators are frequently arranged for 
attendant operation at certain hours of the day and automatic 
operation at other hours. A suitable transfer switch changes 
the control from one operation to the other. 

Signal-control’’ elevators, developed about 1925, have now 
become the usual form for cars operating in banks. With this 
system, each car is equipped with buttons in the car corre- 
sponding to each floor, while in the corridor is an ‘‘up"’ and 
“down"’ button at each floor, connected with the entire bank. 
Passengers entering the car at the ground floor call their floors 
and the operator presses buttons corresponding to these floors, and 
on its up trip, the car will automatically stop at the floors 
tegistered. The corridor buttons register calls which are stored 
and are answered by the first car to approach the floor at which 
the call was registered. The elevator is attendant-operated, 
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having a lever in the car which functions to start the car and 
close the door, but which has no effect upon the stopping of the 
car, this being fully automatic in response to both hall or car 
buttons. Such cars usually have power-operated car and cor- 
ridur doors and automatic landing devices to stop the car 
accurately at the floor level. The opening of the doors may be 


«synchronized with the landing of the car so that the door is 


fully open by the time the car reaches the floor level. The 
system is also called *‘full-automatic’’ operation, as both the 
selection of the car to be stopped and the actual stopping are 
accomplished automatically. 

Accessory equipment in such elevator installations usually 
consists of ‘‘up’’ and *‘down”’ lanterns which light up as the 
car stops at the respective floors, a position indicator in the car 
to indicate at which floor the car has stopped, and position and 
motion indicators for each car in the ground-floor corridor. 
Dispatching systems are available to insure that the various 
cars in the bank leave the terminal at regular intervals. The 
type of dispatching devices and accessory equipment required is 
dependent upon the traffic conditions in the building. 


VIII—ELEVATOR APPLICATIONS 


Elevator applications are of two general types—passenger 
elevators and freight elevators. Freight elevators play an im- 
portant part in material handling. Passenger elevators form 
an important link in our national transportation. 


FREIGHT ELEVATORS 


No satisfactory method of rating freight elevators in terms 
of capacity load and platform size has been evolved. For a 
given load in pounds the bulk of materials to be handled varies 
greatly and, consequently, platform sizes vary. Table 1 gives 
the characteristics and ratings of a group of freight elevators, 
that have been adopted by the industry as standard. The 
considerable range in platform size for a given capacity is evi- 
dent. There are, however, many specials, and no attempt has 
been made at standardizing elevators larger than 10,000 Ib 
capacity. In general, freight elevators operate at low speed 
and use geared traction hoisting machines, but there are special 
cases using gearless machines. 

Continuous-pressure push-button operation is frequently 


TABLE 1 FREIGHT ELEVATORS 


Capacity and size——. ————Control and operation——-— 
Capacity, sen 
lb Platform size pm Control Operation 
2500 5'6" X 66” 
66" X 7/6” 
50 ACiS CS or CB 
3000 66" X 76" 
6'10” X 7'9” ACiS CS or CB 
100 ' AC2S CSL or PBSL 
4000 74” X 9/0” VV CSL or PBSL 
8’4” X 10'0” 
5000 7'10” X 10'0" ACiS CS 
8’4” X 10/0” 150 ~< AC2S CSL or PBSL 
(VV CSL or PBSL 
6000 8'4” X 10'6" 
8000 8’4” X 120” 
8’10” K 126” 200 VV CS or CSL 
PBSL 
10000 94” X 140” 


10'4” X 12'0” 
ACIS = Single-speed squirrel-cage motor across line starting or with 
step of — resistance 

AC2S = Two-speed squirrel-cage motor, pole-changing control 
VV = Variable-voltage control 
CS = Car-switch operation 
CSL = Car-switch operation with self-leveling 

PB = Single-push-button operation 
PBSL = Single-push-button operation with self-leveling 

CB = Continuous-pressure push-button operation. 
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used. In this system there is an ‘‘up’’ and ‘‘down"’ button at 
each floor which calls the car to the floor. The button must be 
held closed until the car arrives. A vision panel in the hoist- 
way door makes it possible to see the car as it approaches the 
floor. 


PASSENGER ELEVATORS 


Passenger elevators have been divided by the industry into 
the following classes 


1 Office-building elevators. 

2 Apartment-house elevators. 
3 Department-store elevators. 
4 Hospital elevators. 


Each of these classes is a distinct type characterized by its 
general arrangement or layout, its type and size of entrance, 
and its control and operating system. 

For many years it was the practice to use 75 lb per sq ft as a 
basis for determining the rated capacity of passenger platforms. 
Experience, however, indicated that this figure was too low, 
particularly for larger cars. The number of people that will 
crowd into an elevator is more often determined by the size of 
the car than by its name-plate rating. 

The 1925 edition of the American Standard Safety Code for 
Elevators contained a curve between area and load, which 
considerably increased the capacity of larger platforms. The 
subject was further investigated about three years ago, and the 
Code Committee adopted a new capacity curve. The new 
curve established a method of rating passenger elevators that 
is a great improvement over the earlier method and more in 
line with the loads actually carried. Table 2 gives the capac- 
ity, platform size, and type of entrance 
for the different types of passenger ele- 
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TABLE 2 PASSENGER ELEVATORS 

Net area, ——--—-—Entrance a 

Size sq ft Type? Size 
Office-building elevators 

2000 6’0” X 49” 24.0 Center opening 3 

2500 7'0" X 5'0" 29.7 Center opening 3 

3 

3 


Capacity, 
lb 


3000 7'0” X 5'6" 33-1 Center opening 
3500 ao XCz 37-5 Center opening 
Apartment-house elevators 


1500 59” X 4’0” 19.1 Single-swing 2'8” 
Single-slide 2'10' 
2100 6'4” X 4'5" 23.2 Single-swing 28” 
Single-slide 3'0" 
2500 7'0”" X 5'0” 29.7 Single-slide 3'0" 
Center opening "6" 


Department-store elevators 


3000 aA . 3, 33.6 Center opening 4’4" 

00 ° fe) 
yoo BX Gor ary tc lwosped = {Sey 
5000 SE" KEG" 48.5 J pening = 5 "6" 

Hospital elevators 
3500 54” X 8’0" 38 Two-speed 3'8” 
4000 58” X 84” 42.5 Two-speed 38” 
* See Fig. 13. 





2 SPEEO CENTER OPENING 





2 SPEED SIDE OPENING 


FIG. 13 TYPICAL ELEVATOR ENTRANCES 


TABLE 3 PASSENGER ELEVATORS—SPEED RANGE AND CONTROL 


vators that have been adopted as stand- —_———_———Geared-—_—_-—--——~. ——~-——Geearless— . 
ards by theindustry. Fig. 13 illustrates Speed, : Speed, 
typical door arrangements. Table 3 Type no pwr ™ ee , fpm — Operation 

: I : ds : ; : 1 -S or PB or Co 400 CS or CAL or FAC 
i gthon Age guend comect | Oe 150 ACIS or AC2S_ CS or Col 500 VV CSor CAL or FAC 
and method of operation commonly building 200 VV CSorColorCAL 600 VV CS or CAL or FAC 
used for these elevators. It must not elevators 300 VV CS or ColorCAL 700 VV CAL or FAC 
be inferred that these tables are all-in- 400 VV CSorColorCAL 800 VV FAC 
clusive, for there are many special con- 1000 VV FAC 

maps 1400 VV FAC 
ditions to be met, and elevators are built oe _ — ” ua 

; . : ; Apt.-house ACl Co 500 IV CAL or Col 
that differ considerably from these elevators 200 VV Col 600 VV CAL or Col 
standards. They do, however, repre- 300 VV Col 
woshs practice that hes met with gen- th sere | 200 vv CAL 500 VV CAL or FAC 
eral acceptance. ' ; elevators 300 VV CAL 600 VV FAC 

The proper selection of elevators for 400 VV CAL 700 VV FAC 
a modern office building requires an 100 ACIS PB or Col 
analysis of the population of the build- Hospital 150 ACIS or AC2S Col 500 VV CALor Col or FAC 
ing, its time of arrival and departure, elevators 200 VV Col 600 VV CALor Col or FAC 
the amount of interfloor traffic, and as 300 VV Col 

350 VV Col 


much information as can be obtained 


regarding the kind of service the ten- 
ants willdemand. The measure of ‘‘ele- 
vator service’’ is the number of passen- 


AC1S, AC2S, VV, CS, PB, see Table 1. 

Col = Collective operation 
CAL = Car-switch automatic-landing operation 
FAC = Full-automatic (signal) operation 


gers that a bank of elevators will carry 

curing the period of maximum traffic, coupled with the 
time interval between the departure of cars, which affects 
the waiting time at the floors. For high buildings, it is cus- 
tomary to divide the cars into banks, each bank serving a 
particular group of floors. To determine the number of banks 
of cars, the floors to be served by each bank, and the number, 
size, and speed of the cars in each bank, it is necessary to 
make a complete calculation of the round-trip time of each 
car, including its running and accelerating time, door-operating 





* Mecnanicat ENGINEERING, vol. 62, Feb., 1940, p. 163. 


time, and the passenger-loading time. The round-trip ume, 
divided by the number of cars in the bank, gives the interval, 
and the number of passengers that can be carried is determined 
by the size of the cars and the number of trips that can be made 
in the required period of time. A considerable amount of 
judgment and experience is required to arrive at the best layout 

The modern elevator is much more automatic than those of a 
few yearsago. This involves a great increase in the number and 
intricacy of the apparatus, but careful and skillful design of 
this apparatus has made elevators the most reliable and safest 
known means of transportation. 
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FIG. l FURNACE FOR MAGNETIC STUDY 


HOT-QUENCHING of 
HIGH-SPEED STEEL 


By ROBERT HUGHES McCARTHY 


SPFCOND LIEUTENANT, ORDNANCE DEPARTMENT, ABERDEEN PROVING GROUND, MARYLAND 





Sa result of a research! on the hot-quenching of 18-41 
type high-speed steel, certain facts have been developed 
concerning the kinetics of austenitic transformation, as 
well as data on the hardness and toughness, resulting from 
various hot quenches. 

Approximately 3 per cent is added each year to the manu- 
facturing costs of high-speed tools because of crackage during 
hardening. In this investigation an effort was made to elimi- 
nate crackage stresses by decreasing the differential existing be- 
tween the temperature of the quench and the hardening tem- 
perature. 

High-speed steels have the unique characteristic of retaining 
their hardness even at a dull-red temperature. This hardness 
is attributed to martensite, with abrasion resistance added to 
the structure by the complex alloy carbides present in the 
matrix. Certain elements (tungsten and molybdenum in par- 
ticular) impart stability to the martensite, thus preventing 
its softening at normal operating temperatures. 

At the hardening temperature of 2350 F (slightly below the 
point of incipient fusion), the structure of the steel consists of 


' This paper constitutes a brief résumé of a bachelor’s thesis, resulting 
from a research, conducted in the Heat-Treatment Laboratory of the 
University of Illinois, Urbana, Ill., under the direction of Prof. 
R.. J. Trigger. 

Presented at the Semi-Annual Meeting, Kansas City, Mo., June 16-19, 
1941, of Tue American Society or Mecuanicat ENornegrs, under the 
joint auspices of the Engineers’ Council for Professional Development, 
and the A.S.M.E. Committee on Relations With Colleges. The paper 
received first prize at the Group V Midwest Student Meeting, Detroit, 
Mich. April 14-15, 1941. 


an austenitic Matrix, Containing carbon, tungsten, chromium, 
and vanadium. In addition to these alloys, certain complex car- 
bides of the elements are present which do not go into solution 
at the elevated temperature. Upon quenching the steel, the 
resulting composition is made up of high-alloy-retained aus- 
tenite, high-alloy martensite, and the undissolved alloy car- 
bides. 


TYPE OF FURNACE USED IN INVESTIGATION 


Austenite is nonmagnetic in nature. Martensite, a decompo- 
sition product of austenite, is magnetic in nature. This prop- 
erty, therefore, suggests the use of a magnetic analysis in fol- 
lowing the austenitic transformation on hot-quenching. With 
this principle in mind, an electric furnace was constructed, con- 
taining a magnetic circuit for following this change. 

Fig. 1 shows an elevation of the furnace used in following the 
austenitic transformation, which consists, primarily, of a heat- 
ing element, a magnetic circuit, and a source of a neutral at- 
mosphere. By means of an external resistance bank, the heat 
input to the furnace may be varied. Since excessive oxidation 
of the specimen would change the magnetic properties some- 
what, a nitrogen atmosphere was provided to prevent excessive 
scaling. A chromel-alumel thermocouple calibrated against the 
freezing point of tin was embedded within !/ 4 in. of the second- 
ary pole face. 

The magnetic circuit utilized in the furnace is illustrated in 
Fig. 2. It consists of a primary coil, a secondary or pick-up 
coil, and approximately 31/, ft of silicon transformer iron. A 
magnetomotive force is induced in the primary pole by means of 
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the primary coil. The flux emanating from the pole passes 
through the specimens (placed between the pole faces) and is 
picked up by the secondary pole. Anemf is induced in the 
secondary coil by the magnetic flux in the circuit. Readings of 
primary current and secondary voltage are obtained by suita- 
ble instruments located in the lines. The current input to 
the primary coil is controlled by means of a ‘‘variac’’ inserted 
in the leads. 

Since the test specimen is located between the pole faces, the 
flux picked up by the secondary must pass through it. In order 
to keep magnetic losses constant, the same amount of flux was 
kept in the circuit throughout the entire research. A specimen 
structure composed primarily of austenite and, therefore, non- 
Magnetic, requires a greater primary current to produce the 
established secondary voltage of 7 v. Likewise, an increase in 
magnetism of the specimen, or a change to martensite, requires 
less primary current for set flux conditions. To summarize the 
furnace operation: A decrease in primary current shows a 
change in magnetism of the test specimen, which in turn indi- 
cates a transformation in structure from austenite to martensite. 


CHECK TESTS OF EQUIPMENT 


Fig. 3 represents a typical heating-cooling curve for the 
silicon-iron magnet poles. Very little change is noted in the 
input current up to 1250 F. At this temperature the current re- 
quirements increase until at 1335 F a marked increase is noted. 
The curve illustrates the magnetic change of the silicon iron, 
and indicates loss of magnetism at 1335 F. The iron-silicon 
diagram for a 3 per cent silicon iron fixes the magnetic change 
at approximately 1330 F. A similar test was conducted ona 
specimen of *‘A*’ nickel which is practically pure nickel. The 
two curves were alike in shape and character. However, the 
““A"’ nickel was found to lose its magnetism at 640 F—again 
within 5 degrees of the theoretical point of change. These two 
tests serve to illustrate the reliability of the furnace for both 
high and low temperature ranges. 

The specimens used in the magnetic part of the study were 

aX °/4 X 5/4 in. pieces of 18-4-1 high-speed steel. Because of 
their low heat conductivity, they were preheated at 1650 F for 
half an hour. This treatment corresponds to commercial prac- 
tice. After the required soaking, the specimens were trans- 
ferred to the high-heat furnace held at 2350 F. Th’s furnace 
was of the “‘globar’’ type equipped with a diamond block to 
reduce harmful oxidation. After 2'/, min at the hardening 
temperature the specimens were quenched in a molten bath. 

Those specimens quenched above 625 F were quenched in a 
lead bath. Pieces quenched below the melting point of lead 
were immersed in a ternary alloy composed of lead, tin, and 
cadmium. The test specimens were quenched for 15 seconds, 


and immediately transferred to the magnetic furnace, which 
was operating at the temperature of the quench. 

The specimens were held at the quench temperature for one 
hour in the magnetic furnace, and then permitted to furnace- 
cool. Readings of primary current were made frequently during 
the period at quenching temperature, and every 20 F on cooling. 
No change in magnetism was noted at the temperature of the 
quench which indicated that no isothermal decomposition of 
austenite took place during the hour held at that temperature. 
Cohen and Koh in an excellent study have observed that iso- 
thermal transformation of retained austenite at 1150 F requires 
about five hours to begin. 


RESULTS OF INVESTIGATION 


The curves showing graphically the austenitic decomposi- 
tion are plotted with mid-temperature as the abscissa, and 
change in primary current (amperes) as the ordinate. For in- 
stance, with successive readings of 340 F and 320 F one co-or- 
dinate of a point for the reading would be the mean tem- 
perature, or 330F. The other co-ordinate would be the change 
in amperes between the two observed readings. The curves, 
therefore, are quite similar to inverse-rate curves. Since the 
curves represent change in current, the greater the difference 
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between successive readings the greater the amount of austen- 
itic transformation. 

In Fig. 4 are illustrated the results of the 350 F and 400 F 
quenches. It is to be noted that in both instances the maximum 
transformation occurred at 310 F. For both quenches, most of 
the transformation occurred at a 100-deg range. The slopes of 


the resultant curves were rather abrupt, until the maximum 
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point of transformation occurred, after which the changes be- 
came more gradual. 

The results of the 700 F and 900 F quenches are illustrated in 
Fig. 5. The curves are similar to those of the lower quenches, 
in that there is one pronounced point of maximum change. 
For the 700 F quench, the greatest austenitic decomposition 
was found to occur at 320 F. Increasing the quenching tem- 
perature to 900 F raised the change point to 330 F. The lower 
portions of the curves have the same characteristic appearance 
as do the low-temperature-quench curves. However, some aus- 
tenitic transformation was indicated over the entire cooling 
range for both of these quenches. 

The resultant curves of the 1050 F and 1150 F quenches, as 
illustrated in Fig. 6, depart in form from those of the lower 
temperatures. Instead of having one well-defined point of 
maximum breakdown, these quenches exhibit three points 
of considerable change. The points for the 1050 F quench were 
550 F, 470 F, and 350 F. Those for the 1150 F quench 
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were found to be somewhat higher, occurring at 610 F, 550 F, 
and 490F. Again, as for the intermediate-temperature quenches, 
these curves indicate some transformation occurring over al- 
most the entire cooling range. 

In an effort to determine the line of demarcation between the 
two types of change, three tests were conducted at a 975 F 
quenching temperature. The information of two of the tests 
is plotted in Fig. 7. These curves show a similarity with the 
results of the lower temperature quenches. One pronounced 
point of change is located at 350 F, with some transformation, 
however, occurring at higher temperatures. Comparison of 
the two curves shows a marked resemblance, with almost iden- 
tical changes occurring for each of the two tests. These curves 
illustrate the reliability as well as the reproducibility of the 
magnetic determinations, as followed in the laboratory. 

The resulting Rockwell C (Rc) hardness of the as-quenched 
specimens is illustrated in Fig. 8. An oil-quenched specimen 
subjected to the same prequenching treatment as the other 
specimens was found to have a hardness of 64.7 Rc. Both of 
the specimens for 350 F and 400 F quenches exhibited a hard- 
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ness of 63.6 Rc. Increasing the quench to 700 F lowered the 
hardness slightly to 63.1 Rc. A Rockwell C hardness of 62.5 
resulted from the 900 F quench. A very pronounced drop to a 
hardness of 58 Rc was noted on all three of the specimens 
quenched at 975 F. The hardness increased abruptly on the 
specimens quenched at 1050 F, and 1150 F, with readings of 
64.6 Rc, and 64.4 Rc, respectively. 

The effect of raising the temperature of the quench to 975 F 
is to decrease the quenched hardness. This is brought about 
by decrease in the amount of martensite present in the resulting 
structure. This was further substantiated by the extreme diffi- 
culty of etching the specimens with low hardness values. This 
is due to the fact that the high-alloy austenite is quite difficult 
to etch with the ordinary type of reagent. Above 975 F the 
increased hardness is attributed to the phenomenon known as 
“precipitation hardening.’’ The alloy carbides formed above 
975 F provide sufficient slip interference to contribute apprecia- 
bly to the increase in hardness. 

Cracks were prevalent in the test specimens quenched at 
975 F and below. This resulted from the expansion of austenite 
to martensite in a matrix which was too rigid to accommodate 
the volumetric increase of martensite. Evidently, the austen- 
itic transformation occurring above 350 F takes place in an 
austenitic matrix with sufficient plasticity to relieve the ex- 
cessive crackage tendency. Tosubstantiate this explanation the 
specimens quenched above 975 F were found to be free of cracks. 


LATHE BREAKDOWN AND CHARPY IMPACT TESTS 


In an attempt to determine the practical aspects of hot- 
quenching methods, a series of lathe breakdown tests and Charpy 
impact tests were conducted. The specimens for both tests 
were given the same prequenching treatment as those for the 
magnetic studies, and quenched at the same elevated tempera- 
tures. However, in addition, specimens for the physical tests 
were subjected to a commercial two-hour temper at 1050 F. 

The lathe tests were conducted on '/--in. lathe tools, cutting 
a section of railway axle. Failure of the tool was accurately 
denoted by means of a recording wattmeter. At failure, the 
tool began to rub the axle, resulting in an appreciable increase 
in input power. Based on the tests, a trend toward a slight de- 
crease in tool life with an increase in quenching temperature 
was noted. 

Investigation of the unnotched Charpy specimens indicated 


a 


PHOTOGRAPH OF HIGH-TEMPERATURE 


ELECTRIC AR2 TAKEN BY 
The original is from an all-color training film by Raphael G. Wolff on ‘‘Inside of Arc Welding.”’ 
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an increase in impact strength with an increase in quenching 
temperature. This change in impact is due to the fact that 
high-alloy austenite is relatively tough, as compared to mar- 
tensite. The conclusions of the impact tests are in complete 
agreement with the magnetic studies and the hardness investi- 
gations. All three studies indicate a gradual decrease in the 
amount of transformed austenite as the quenching temperature 
is raised. | 

Hardness and impact resistance are both desirable qualities 
in a cutting tool. Impact resistance is particularly impor- 
tant under intermittent cutting conditions. Since the tool life 
resulting from the hot quenches investigated seems to be 
practically constant, toughness is suggested as the proper cri- 
terion for judging such treatments. Apparently, therefore, the 
1050 F and 1150 F quenches are better for lathe tools 


CONCLUSIONS 
General conclusions based on the investigation are as follows: 


1 There are two modes of austenitic transformation, with 
the line of demarcation occurring somewhere between 975 F 
and 1050 F. 

2 Increasing the quenching temperature up to 900 F de- 
creases the amount of austenite transformed, therefore re- 
ducing the quenched hardness and increasing the toughness. 

3 Precipitation hardening, occurring above 975 F, increases 
the as-quenched hardness. 

4 There is a slight trend toward a decrease in tool life with 
an increase in quenching temperature 

5 The high-temperature quenches result in better lathe 
tools. 
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AIR FILTERS for 


AIRPLANE-ENGINE PROTECTION 


By WILLIAM K. GREGORY 


DIVISION MANAGER, AMERICAN FILTER COMPANY, LOUISVILLE, KY. 


air filters on the motors of virtually all training planes, 
bombers, and fighters now being manufactured for the 
U. S. Government. The experience of the British in their 
operations in the deserts of Africa and elsewhere has empha- 
sized the importance of air-filter protection. 
Even in the United States, severe engine wear has occurred at 
a number of air fields, particularly those in the South. When 
our air activities were limited to commercial planes and a rela- 
tively small number of Army and Navy planes which used well- 
paved runways, we had no acute dust problem; but with our ex- 
panding air force it has become more and more necessary to use 
temporary airports with unpaved runways. Planes taking off 
in formation generally use some of the unpaved portion of the 
field even where paved runways are available, and great clouds 
of dust are kicked up by the planes in the lead, which go into 
the engines of the planes following, unless adequate air-filter 
protection is provided. This obviously results in excessive 
engine wear and makes it necessary to overhaul and rebuild en- 
gines at frequent intervals, thus increasing the amount of main- 
tenance required. Disregarding the expense of this mainte- 
nance, we are now confronted with a problem of production, 
and anything which can be done to increase the effective life of 
an airplane motor is virtually equivalent to increasing our pro- 
duction facilities. 


Pia are being made at the present time to install intake 


SELECTING THE PROPER TYPE FILTER 


The first step in the application of air filters to airplane 
engines is the selection of the type of filter to be used. Oil- 
bath air cleaners, which have been used with great success on 
trucks, tractors, and large stationary Diesel and gas engines, 
are ruled out immediately because of their size, weight, and the 
fact that oil would spill out in maneuvering the plane. Dry- 
type air filters, which employ felt or other fabric as filter media, 
are inflammable and require frequent replacement. During 
actual warfare, the replacement of dry-type filters would con- 
stitute a serious problem, as it would be necessary to provide 
cargo space for shipment and a dry place for storage. Another 
objection to dry-type filters is that they offer a high resistance 
to air flow and increase rapidly in resistance as dust is accumu- 
lated. For all these reasons, dry-type filters are considered un- 
suitable for airplane application even though some of them have 
been used with a certain degree of success by the British. 

If the oil-bath and dry-type filters are eliminated from con- 
sideration, this leaves only the washable viscous impingement- 
type filter. Air filters of this type consist of metallic filter 
media mounted in channel frames and so arranged as to provide 
a tortuous path for the air passing through. This filter media 
is coated with oil, and when dust carried in the air stream strikes 
the oil-coated surfaces it is caught and held. A typical filter 
of this type, which is so designed that there is a considerable 
amount of space between the individual strands of filter media 


Contributed jointly by the Aeronautic and Oil and Gas Power 
Divisions and presented at the Fall Meeting, Louisville, Ky., October 
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on the air-entering 
side and the density 
gradually increases 
toward the air-leaving 
side, is shown in Fig. 
1. The purpose of 
this construction, 
which is normally re- 
ferred to as ‘‘progres- 
sive packing," is to 
distribute the dust 
caught by the filter 
fairly evenly through- 
out the entire depth 
of the filter media and 
thereby provide maxi- 
mum dust-holding ca- FIG. 1 TYPICAL WASHABLE VISCOUS 
pacity with minimum IMPINGEMENT-TYPE AIR FILTER 

rise inresistance. Such 

a filter, if properly made, should last virtually as long as the 
plane in which it is mounted. It can be cleaned by washing in 
gasoline, and oiled by dipping in airplane-engine lubricating 
oil, both of which are readily available at any air base. The 
only additional equipment required for maintenance is a small 
supply of spare filter cells and suitable tanks for washing and 
charging the filters; so the transportation and maintenance 
problem of this type of air filter is reduced to an absolute 
minimum. 





RESEARCH CONDUCTED ON VISCOUS IMPINGEMENT-TYPE FILTERS 


The development of a suitable viscous impingement-type 
filter, which provides maximum cleaning efficiency, maximum 
dust-holding capacity, and minimum weight and size, presented 
a very interesting research problem. The filtration of air is a 
rather new art and was started only 20 years or so ago, but dur- 
ing that time certain standard practices have developed in 
applying air filters to ventilating and air-conditioning service. 
For instance, it has been customary to limit the velocity of air 
flow through the free area of viscous impingement-type filters 
to a maximum of 350 fpm, and to make the filters approximately 
4 in. thick. The resistance to air flow had to be kept low 
(1/2 to */, in. water gage when dirty), because the blowers used 
in ventilation service are incapable of overcoming high resist- 
ance, and filters had to have a sufficient dust-holding capacity 
to operate under normal dust conditions for a period of from 4 
to 6 weeks before cleaning was necessary, in order to keep their 
maintenance cost within reasonable limits. In designing a 
filter for military airplane service, however, it was necessary to 
disregard standard practice for ventilating and air-conditioning 
service, and virtually start from scratch in an attempt to develop 
a thinner filter which would afford satisfactory protection at 
much higher air velocities, thereby reducing both the weight 
and the size of the filter unit. After consultation with various 
airplane manufacturets and government officials, the following 
fundamental specifications for airplane filters were established: 
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1 Maximum permissible resistance when dirty, 4 in. water 
gage. 

2 Minimum permissible efficiency, 90 per cent. 

Having established these two limits, the performance of a 
filter, therefore, may be judged by the velocity of air flow and 
the amount of dust it is capable of accumulating before the re- 
sistance exceeds 4 in. water gage, or the efficiency drops below 
90 per cent: As a general rule, the efficiency proves to be the 
determining factor, and most of the filters tested dropped below 
90 per cent efficiency before the resistance reached 4 in. water 
gage. 

With the idea of making a filter having the absolute minimum 
thickness, much of the original research was devoted to the 
development of a filter */, in. thick. Referring to Fig. 2, 
curves marked A and B indicate the performance of two of 
the best */s-in-thick filters developed. It will be noted that 
filter A dropped below 90 per cent efficiency after accumulating 
a dust load of approximately 198 g per sq ft. Filter B, another 
%/,-in. filter of somewhat different design, accumulated 252 g 
per sq ft before the efficiency dropped below 90 per cent, which 
is an improvement on filter A, but is very poor when compared 
to filter C which is 2 in. thick. Filter C drops below 90 per 
cent efficiency only after 954 g per sq ft have been accumulated. 
The best */,-in-thick filter (filter B) therefore has only about 
25 per cent of the dust-holding capacity of filter C when oper- 
ated under parallel conditions. All tests indicated in Fig. 2 
were made with a dust concentration of 0.03 g per cu ft and an 
air velocity of 600 fpm through the free area. 


FILTERS TESTED UNDER HIGH-VELOCITY AIR FLOW 


When the use of air filters on military planes was first being 
considered, it was thought that a velocity of 600 fpm through 
the free area would be about the maximum which could be used, 
but in view of the much superior performance of the 2-in-thick 
filter over the */gin-thick unit, as indicated in Fig. 2, the 
possibility of using higher air velocities became evident. 

Fig. 3 shows the comparative performance of the best °/,-in. 
filter with an air velocity of 600 fpm (curves D) and two some- 
what different 2-in-thick filters at velocities of 900 fpm and 
1000 fpm. Referring again to fundamental specifications that 
the resistance must not exceed 4-in. water gage and the ef- 
ficiency must not drop below 90 per cent, it is evident from these 
curves that filter D with an air velocity of 600 fpm falls below 
efficiency requirements after 14 min; filter E with an air velocity 
of 900 fpm is good for 30 min; and filter F with an air veloc- 
ity of 1000 fpm is also good for 30 min. The over-all efficiency 
of filter F is considerably better than filter E and it is, therefore, 
preferable from the standpoint of both efficiency and the space 
required for its ‘installation. 

From the standpoint of weight, filter F compares favorably 
with the other filters if an air velocity of 1000 fpm is employed. 
As an illustration, an 1800-hp engine requires approximately 
2700 cfm (1.5 cfm per hp). If filter D is used with a velocity of 
600 fpm, a net area of 4.5 sq ft will be required, and such a 


TABLE 1 COMPARISON OF FILTER COSTS FOR SAME AIR 
VOLUME 
Velocity Per cent of Per cent of 
of air flow, Filter List cost of area of 
Filter fpm media price filter F filter D 
D 600 UM-153 = $26.00 87 100 
E goo UM-152 28.50 95 667/; 
F 1000 UM-155 30.00 100 60 


filter will weigh approximately 11.4 lb. If filter E is used 
with a velocity of 900 fpm, a net area of 3 sq ft will be re- 
quired, and this filter will weigh approximately 12 lb. With 
filter F, employing a velocity of 1000 fpm, a net area of 2.7 sq ft 
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FILTERS AT CONSTANT AIR VELOCITY 


will be required, and the filter will weigh approximately 
11.8 Ib. 

Table 1 gives a general idea of the comparative costs of the 
three filters for handling the same air volume at the velocities 
indicated. 

In view of this small difference in cost and the much superior 
performance of filter F, its use in preference to the other units 
would seem logical, especially in view of the fact that it requires 
less space than either of the others. 


MATERIAL AND CONSTRUCTION 


Some of the original air filters made for airplane service were 
provided with aluminum channel frames in order to reduce 
weight to a minimum. It was found, however, that with the 
rough handling air filters frequently receive, steel channels hold 
up much better, especially at the corners where they are welded. 
The cost is less and by using 20-gage steel instead of 16- or 18 
gage aluminum, it is possible to obtain a more rugged filter 
without increasing the weight materially. 

The filter media used in all the air filters developed (with the 
exception of filter A, Fig. 2) is a combination of knit steel wire 
and knit copper ribbon. The knit steel wire is placed on the 
air-entering side, and the first few layers are crimped in order 
to provide space between the individual strands of media which 
will permit a considerable amount of dust to accumulate with- 
out blocking off a large percentage of the air passage. These 
crimped layers of media are followed by flat layers of knit steel 
wire, which forms a more dense section, and a still more dense 
section is formed by the woven copper ribbon. Again referring 
to Fig. 3, the superior performance of filter F over filter E was 
obtained by adding 8 more layers of crimped and flat knit steel 
wire. In addition to improving the efficiency and permitting 
higher air velocity, crowding this extra media into this 2-in. 
space will result in better wearing qualities. The reason for 
this is that these filters will be subjected to considerable vibra- 
tion, and the more tightly the individual layers of media are 
pressed against each other, the less opportunity they will have 
to move and cause wear by rubbing. 


INSTALLATION OF AIR FILTERS IN AIRPLANES 


The size of air filter required for an airplane engine is deter 
mined by the following procedure: It is first necessary to de- 
termine the volume of air in cubic feet to be handled. The 
usual practice is to figure 1.5 cfm per hp at military or take- 
off power, whichever is the higher. The next step is to decide 
on the type of air filter to be employed and select a velocity of 
ait flow for this filter which will give satisfactory performance. 
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The net filter area required is then determined by dividing the 
volume in cubic feet per minute by the velocity of air flow; and 
after this is calculated, the dimensions of a filter which will 
give this net area can be determined by the space available for 
mounting. As far as possible, air filters should be of rectan- 
gular shape and must be absolutely flat. 

Air filters may be installed at any convenient point between 
the air intake and the carburetor, and this is a problem rrimarily 
for the airplane manufacturer to solve. Many installations are 
being made directly in the air scoops. Filters so installed 
should be mounted in such a manner that loose dirt particles 
will tend to fall away from the filter panel, and suitable means 
such as slots or tubes should be provided to carry overboard any 
dust that collects in the duct on the upstream side of the filter. 
The size and number of such slots, however, should be held to 
a minimum to avoid excess loss in ram. 

On installations in which turbosuperchargers are used, the 
filter may be installed either before or after the supercharger. 

No means need be provided for by-passing air around the 
filter, if the hot-air intake connects directly to the carburetor 
without going through the filter, but it is important that no 
heated air should be passed through the filter. The filter 
should be accessible for servicing with the removal of a mini- 
mum amount of cowling. Rapid-acting fasteners should be 
used to hold filter channels in place, except when the filters are 
installed on the pressure side of the supercharger, in which case 
the use of a limited number of screws is permissible. 


SUMMARY AND CONCLUSIONS 


| The various characteristics of a viscous impingement-type 
air filter which deserve special consideration, in the order of 
their importance, are as follows: 


a) Ability to maintain a high cleaning efficiency even 
after a large amount of dust has been accumulated. 

6) Strength of construction and ability to withstand fre- 
quent and rough handling; permanency. 

¢) Size, i.e., space required for installing. 

4) Weight. 

(e) First cost. 


2 The superiority of filters 2 in. thick over filters */, in. 


thick is definitely indicated. ; 

3 Of the 30 or more filters made and tested, filter designated 
as UM-155 (filter C, Fig. 2, and filter F, Fig. 3) is by far the best, 
and costs very little more than inferior designs. An interesting 
sidelight in this connection is the fact that filter E and filter F 
are identical in external appearance, which goes to show that 





|) Dust 4 ipoRMAND: Center 
| OST GON EN RATION: 











FIG. } COMPARATIVE PERFORMANCE OF BEST °/4-IN. FILTER AND 
2-IN. FILTERS AT VARYING AIR VELOCITIES 


207 


one cannot tell much about an air filter just py looking at it. 

4 It is the opinion of some authorities that a filter should be 
able to operate for a minimum period of 30 min with a concen- 
tration of 0.03 g of dust per cu ft of air handled, without ex- 
ceeding 4 in. water gage, and without dropping below 90 per 
cent in cleaning efficiency. Filter D does not meet this require- 
ment even with a velocity of only 600 fpm. Filter E barely 
qualifies at 900 fpm, and filter F barely qualifies at 1000 fpm. 

5 Improved performance can be obtained from any of the 
filters tested by using somewhat lower velocities than those for 
which curves are shown in Fig. 3. 

6 Test results are influenced by a number of factors other 
than filter design; such as (#) temperature, (4) viscosity of oil 
used, (c) specific gravity and particle size of dust, (d) test pro- 
cedure, and (¢) dust concentration per cu ft. These five possible 
variables were controlled as follows: 

(4) All tests were made at temperatures from 60 to 80 F. 

(6) A120-sec (Saybolt Universal viscosimeter at 210 F) 
airplane-engine lubricating oil was used for charging the 
filters. 

(¢) Portland cement was employed as the test dust. Dust 
was first dried and then screened for a sufficient time to get 
100 per cent through the 100-mesh screen and at least 50 per 
cent through the 325-mesh screen. 

(4) Uniform procedure was followed on all tests covered 
by this report. For details refer to the Appendix. 

(¢) Dust concentration was maintained at 0.03 g per cu 
ft regardless of air velocity, by use of an automatic dust feeder 
of the vibration type which fed a uniform mixture of fine and 
coarse dust particles. 


Appendix 


APPARATUS AND TEST PROCEDURE 


The apparatus, with which air-filter tests were conducted, 
consisted of a duct of sufficient length to obtain proper air dis- 
tribution and mixing of the dust and air, of a size and design to 
take an 8 X 91/g-in. filter either 3/4 or 2 in. thick. The 
duct was connected to a high-pressure blower and had a damper 
to control the amount of air which the blower pulled through 
the system. Inclined draft gages were used for measuring the 
resistance or pressure drop across the filter, and for measuring 
the pressure drop across the calibrated orifice, placed at the 
entrance of the duct to measure quantity of air flowing in the 
system. The test dust was introduced by a vibration-type 
dust feeder in such quantities that a uniform dust concentration 
of 0.03 g per cu ft of air was obtained. A balance was used to 
weigh the filter, and the dust fed into the system. 

The filter to be tested was dipped in 120-sec (Saybolt Univer- 
sal viscosimeter at 210 F) airplane-engine lubricating oil and 
allowed to drain overnight. It was then weighed and placed 
in the test apparatus. The proper amount of dust to give a 
dust concentration of 0.03 g per cu ft at the rate of air flow, 
employed for a period of 10 min, was weighed out. The test 
was then started and conducted for 10min. The filter was then 
removed from the system and weighed. The dust that settled 
out in the duct in front of the filter was removed and weighed; 
this weight was subtracted from the weight of the dust fed into 
the system to obtain the actual amount of dust entering the 
filter. The efficiency of the filter was then determined by divid- 
ing the weight of the dust caught by the weight of dust actually 
entering the filter cell. At least three such 10-min tests were 
made on each filter. The test dust employed was Speed Port- 
land cement, all of which passed through 100-mesh screen and 
at least 50 per cent of which passed through 325-mesh screen. 
Dust was dried by heating at 215 F before screening for a suf- 
ficient length of time to drive out all moisture. 
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Their Objectives, Organization, and Direction 


By HARRY S. ROGERS 


PRESIDENT, POLYTECHNIC INSTITUTE OF BROOKLYN 


HE objectives of engineering courses are the perennial 

topic of discussion before educational and engineering 

societies. The annals are filled with individual views, 
many of which, although limited to particular fields, come 
under a general pattern of basic ideas. A rather extended paper 
of my own, presented in the Journal of Engineering Education in 
June, 1928, covers the subject much more thoroughly than I 
shall be able to cover it this morning. The report, of the 
Committee on Aims and Scope of Engineering Curricula to the 
Society for the Promotion of Engineering Education in 1939, is a 
rather thorough and searching analysis of objectives in both, 
to use their happy phraseology, the “‘scientific-technological’’ 
and the ‘‘humanistic-social’’ stems of the engineering curricula. 
Within the scientific-technological classification are included 
such subject-matter fields as physics, chemistry, mathematics, 
and engineering, and within the humanistic-social, such fields 
as English, literature, languages, and social studies. It is of 
the scientific-technological courses which I desire to speak this 
morning. 

The aims of courses, obviously, are more restricted in their 
scope and more particular in their goals, while the aims of 
curricula must, of necessity, arising from the breadth of human 
knowledge, be eclectic and therefore varied in their general pat- 
tern. Some years ago it might have been necessary to sustain 
one’s opinion concerning the objectives of the scientific- 
technological courses with a documentation of the opinions of 
others. But the studies of engineering education reported by 
Dr. C. R. Mann for the Carnegie Foundation and those made by 
the Society for the Promotion of Engineering Education under 
Dr. W. E. Wickenden have quite definitely established the pri- 
mary aim as the teaching of fundamentals. Agreement as to 
such a general aim presupposes a specific definition of those 
fundamentals underlying the body of recorded engineering 
knowledge and constituting the objectives of engineering train- 
ing. This assumption is not completely fulfilled. 

Frequently mathematics, physics, chemistry, drawing, and 
such courses constituting the elements of engineering curricula 
are designated as fundamentals, and certain it is that they do, 
in their scope, embody those principles which are fundamental 
to all engineering. For the purpose of discussion this morning, 
however, let us define the term ‘‘fundamentals’’ as that group 
of general principles, physical laws, objective data, and basic 
assumptions which are found in the fields of physical science and 
mathematics, and are utilized in a specific manner for solving 
problems in the various fields of engineering. In my opinion 
there is a more or less definite procedure for effective presenta- 
tion and study of these fundamentals. 


ATTRIBUTES OF SUCCESS IN ENGINEERING 


Before discussing the matter of objectives in engineering 
courses and the method of presentation of engineering subjects, 
however, let us again review those attributes and characteristics 
considered essential for success in engineering careers. Here we 
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will eliminate the so-called broader and collateral abilities and 
aptitudes and direct our attention to those which specifically 
characterize engineers. There is more or less general agreement 
that they are adequately covered in classifications similar to the 
following: 


1 Knowledge of theory, which implies a mastery of funda- 
mental principles, knowledge of methods, a command of basic 
facts underlying the branches of engineering, and an ability to 
apply these constructively to the solution of engineering 
problems. 

2 Knowledge of practice, which implies an accumulated 
body of information about the types of machines and devices 
available for the accomplishment of practical objectives, and 
concerning standards, methods, and procedures in the manu- 
facturing and constructive arts. 

3 Leadership in human efforts for accomplishing engineer- 
ing projects, which implies the ability both to organize and to 
direct. 

4 Personal efficiency manifested through habits of industry, 
initiative, accuracy, thoroughness, neatness, and prompti- 
tude—all those attributes so characteristic of efficient industry 
today. 

5 Fundamental character as manifested in honest prac- 
tice and ethical procedures in relations with colleagues and 
clients. 


All of these attributes are possessed in varied measure by indi- 
vidual engineers and all of them are possessed in different meas- 
ure by the various ranks within engineering, such as techni- 
cians, junior engineers, licensed engineers, distinguished engi- 
neers, and eminent engineers. 

For the purpose of a more graphic presentation of these facts, 
they may be arranged schematically in a manner indicating the 
measure of achievement, capacity, ability, or traits, as shown in 
Fig. 1. 

It is generally recognized, as witness the applicaticn forms 
for membership in our Founders Societies and the examinations 
given for licensure, that the competent engineer must possess 
all of these in a certain measure of a more or less subjective 
nature. This measure is more or less objectively determined, 
however, by the nature of experience and responsibility which 
applicants have discharged in the professional fields. 

A pattern of attributes and achievements of any engineer may 
readily be drawn across these measures as a profile. One individ- 
ual may, for example, excel in the knowledge of theory with- 
out possessing a collateral knowledge of practice or without 
exercising large responsibility in leadership. Another may be 
eminent because of his achievement in some field of practice 
even though somewhat limited in his knowledge of the ad- 
vanced engineering sciences. 

The college graduate will possess a specific measure of knowl- 
edge of principles and methods, but will lack, however, in his 
information about, or understanding of, the engineering arts. 
He may have had little opportunity to demonstrate leadership 
and yet possess great inherent capacity for it. He should have 
been disciplined in habits of personal efficiency. And he should 
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MEASURES Of PROFESSIONAL COMPETENCY AND CONSCIOUSNESS 
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FIG. 1 MEASURES OF PROFESSIONAL COMPETENCY AND CONSCIOUSNESS 


respect and honor his profession by honest, fair, and upright 
conduct. 

There are very obvious reasons for focusing upon the mastery 
of theory and drill in its constructive applications in the college 
classroom. The most obvious is that such mastery and result- 
ing facility are fundamental to growth of individual power and 
ability. Other reasons, however, circumscribe the objectives 
of the classroom. It would obviously be impossible to bring 
the experience of the field to the college campus without great 
expense and artificiality. We must depend, therefore, upon 
qualifying experience after graduation for the attainment of 
that professional competency which demands a knowledge of 
the arts. In the classroom and in the laboratory, however, we 
can bring together the conditions and the facilities through 
which the embryo engineer may grow most rapidly in his 
knowledge of fundamentals and be disciplined most effectively 
in habits of personal efficiency. 


BODY OF ENGINEERING KNOWLEDGE 


The evolution of engineering thought, as we know it today, 
and of engineering practice, based upon that thought, has given 
us a body of knowledge based upon facts and principles that we 
may place in the following five broad classifications: 


1 Generic principles including such basic concepts as the 
laws of statics, the law of conservation of energy, the prin- 


ciples of thermodynamics, the laws of electromagnetism, and so 
forth. 


2 Certain hypotheses such as plane sections before bending 


temain plane after bending, that certain simple structures are 
statically determinant, and many other analogies which have 
been accepted in the technology of various fields. 

3 Empiricisms such as the properties of materials which 
have been observed and measured in the laboratory and which 
are recorded abundantly in handbooks. 

4 Derived principles which have been developed in various 
fields of practice for the purpose of facilitating the application 
of generic principles, of accepted hypotheses, and of measured 


empiricisms to the solution of more or less standard prob- 
lems. 

5 Specifications and standards which have been developed 
through the extensive field, shop, and office practices of engi- 
neering groups. 

These principles, hypotheses, empiricisms, standards, and 
practices are the foundations of engineering thought and the 
working tools of the engineer. 

A sound program of objectives for engineering training must 

include a critical mastery of the fundamentals together with 
the development of certain facility in their application. These 
two associated elements, first, critical understanding, and sec- 
ond, a power of constructive application, are complementary. 
One may not possess either in any considerable degree without 
some measure of the other. 
, Since engineering theory is founded upon generic principles, 
hypotheses, and empiricisms, the logical approach to a compre- 
hensive understanding of it is through a mastery of these 
fundamental principles. These are traditionally presented in 
such basic courses as mechanics, electrical circuits, thermody- 
namics, engineering materials, and the like. 

On the other hand, derived principles, which have evolved in 
the development of technology, and specifications and standards, 
which have developed, in large part, as the product of engineer- 
ing arts in field and shop, have generally been presented in such 
applied courses as electrical machinery, steam power, and struc- 
tural design. While in basic courses the emphasis has been upon 
critical understanding, in applied courses the major emphasis 
has traditionally been upon facility in use. 


FOUR STAGES OF DEVELOPMENT 


In the progress toward the mastery of knowledge and the de- 
velopment of the power of constructive engineering thought, 
at least four separate and distinct stages may be discerned: 


1 A recognition of the abstract generalized principle within 
the boundaries of a specific problem. 


2 The association of this principle with others as a working 
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tool for the solution of a variety of problems presenting different 
external appearances. 

3 The development of a critical understanding of the ab- 
stract principle in association with the methods of its applica- 
tion. 

4 Facility in its constructive application to the solution of 
new problems. 

The first of these is in large measure the responsibility of the 
instructor in the presentation of each of these general-purpose 
tools. The second quite naturally grows out of the use of the 
principle in the solution of a variety of problems and becomes 
therefore the responsibility of the student. The third will 
result from a critical examination of a large number of problems 
for the purpose of identifying and generalizing the concepts 
used in their solutions; this may be done most expeditiously 
under the guidance of the instructor. The fourth, like the sec- 
ond, implies the cultivation of the facility in the utilization of 
principles for the solution of new problems. It grows out of 
the drill and experience of the student. 

The principles around which basic courses are organized are 
of a rational and generic nature such as the laws of equilibrium 
and the law of conservation of energy; or they are of a hypo- 
thetical nature such as the stress and strain relationship in a 
beam under flexure. In the development of critical understand- 
ing of them the most important factor is a recognition of the 
physical concepts upon which they are rationally based. Here 
is the particular in which most crimes of omission in teaching 
are committed and here physical meanings are too frequently 
covered up by mathematical symbolism. The physical concepts 
are frequently so obscure in the presentations of textbooks that 
students in their study of them do little more than verify the 
algebraic method of derivation. This may be true, for example, 
in such subjects as internal shear in beams and flow through a 
submerged weir. Textbooks are generally written for the logi- 
cal presentation of concepts in rigorous mathematical terms 
and it is this which adds to the obscurity of physical relation- 
ships. 

The free-body sketch and graphical methods are universally 
used in presenting physical concepts underlying abstract analy- 
ses. Wecan go still further with such methods. We may also 
use laboratory demonstration to advantage. There is a great 
opportunity to improve much of our teaching by the more uni- 
versal use of sketches, models, and diagrams for the presenta- 
tion of these abstract physical meanings which are the founda- 
tions of engineering thought. 

Empirical principles are, on the other hand, best studied in 
the laboratory. Most of them are very definitely limited in 
their applications and it is most important that students under- 
stand their origins and limitations. We will improve our teach- 
ing and conserve our time as we pay more attention to these 
vital factors. 

In contradistinction to the outline of a basic course around an 
organization of principles, the outlines of applied courses are 
usually made around types of machinery or structures as, for 
example, the outlines of courses in structures, gas engines, or 
electrical machinery. The major purpose of applied courses is 
the development of a critical understanding of derived prin- 
ciples and of facility in their application to the design of ma- 
chines or structures or for the explanation of their performance. 
In a study of derived principles, it is essential that we give con- 
stant and unremitting attention and emphasis to the origin and 
limitations of working data and formulas. I have personally 
seen the roof of an industrial building fail under a snow load 
because some designer had utilized an empirical column formula 
for the design of a strut which had a ratio of length to least di- 
mension far beyond the limitations of that formula as deter- 
mined by the data from which it was derived. 
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Facility in constructive use is based upon intensive drill in 
methods but should not be developed at the expense of the 
recognition of the underlying principles and of the processes 
through which the adapted tools have been derived. Students 
are prone to follow method without critical understanding of 
the underlying principles. Instructors are prone to emphasize 
method at the expense of principles. 

In the long run, however, facility in the use of principles, 
either generic or derived, to the solution of new problems is 
based upon a critical understanding and a conscious recognition 
of the engineering thought processes. No other one thing ties 
the engineering profession so closely together as this way of 
thinking. 

The need to understand the physical meanings underlying 
principles and hypotheses and to know the origins and limita- 
tions of empiricisms and of derived rules gives us the most vital 
suggestions regarding the organization and presentation of en- 
gineering courses. The practices or arts in civil, electrical, or 
mechanical engineering are widely differentiated but the method 
of problem solving is common to all engineering fields. 

In addition to this common characteristic in the way of 
thinking, certain other attitudes and aptitudes are characteristic 
of all engineers, such as a practical philosophy regarding engi- 
neering work, disciplined habits of work, and an ethical atti- 
tude toward colleagues and clients. These are, likewise, attri- 
butes which should be developed in college and which are 
tested and appraised in the licensure of engineers and in their 
admission to professional societies. 

Because engineering is directed toward the improvement of 
comforts, the relief of labor, and the extension of the environ- 
ment of mankind, and all of these embody the use of energy, 
materials, and capital, it is dominated by a practical philosophy 
of efficiency in the use of energy, conservation in the use of ma- 
terials, and economy in the expenditure of money. All of these 
purposes should be woven into the pattern of engineering 
courses. 

This emphasis upon efficiency, conservation, and economy 
finds its counterpart in the demand for personal efficiency by the 
profession and in a college training emphasizing accuracy, in- 
dustry, thoroughness, neatness, promptitude, and the like. 

With a growing sense of professional consciousness and an 
emphasis upon ethical conduct, a movement is now evolving to 
interest faculties and students in the study of professional 
ethics. 

The building of engineering curricula and the co-ordination 
of courses into sequences should be determined by an effective 
progress toward the mastery of fundamentals and facility in 
their constructive application to various practical fields. The 
attitudes and points of view expressed in practical engineering 
philosophy, personal habits, and ethical conduct find their 
place in all courses regardless of the particular emphasis in 
scientific thought or technology. The integration of all these 
elements in a program of training requires a closer study of 
course objectives and of engineering curricula than is usually 
made. Courses have been too frequently assembled rather than 
co-ordinated. Some institutions are, however, making sub- 
stantial progress in unifying their objectives and in integrating 
their programs. 

The pressure of the need for broader training requires a con- 
tinual restudy and appraisal of engineering courses and objec- 
tives for the purpose of securing more satisfactory results in less 
time. It is my own conviction that this can be done when 
teachers and engineers alike better understand the engineering 
way of thinking and when the student is led to comprehend the 
thought process along with his pursuit of mastery of, and of 
power constructively to use, engineering principles and 
methods. 





of 
n- 


hy 
\a- 


ng 
my 
in- 


an 
‘to 
nal 


ion 
‘ive 
in 
The 
ing 
reir 
in 
1ese 


ally 
han 
sub- 
ring 


-on- 
yjec- 
less 
hen 
ring 
| the 
d of 


and 





INDUSTRIAL MARKETING 


Third Annual Meeting of the AS.M.E. Management Division's 
Committee on Industrial Marketing 


[In connection with the Annual Meeting of The American So- 
ciety of Mechanical Engineers, New York, N. Y., Dec. 1-5, 
1941, the Industrial Marketing Committee of the Management 
Division held its third annual meeting. The program com- 
prised three papers—the opening remarks of the chairman, an 
address, ‘‘Industry’s Search for Industrial Markets,’’ by Elmo 


Roper, and ‘Industrial Marketing and the National Defense,"’ 
by Tell Berna. Professor Bangs’ remarks and a report of Mr. 
Roper’s address, with the discussion it provoked, are presented 
in what immediately follows. 

Mr. Berna’s paper is also published in this issue, pages 213 
and 214.—Eprror. | 


Industrial Marketing in a Defense Economy 


By JOHN R. BANGS 


HAIRMAN, A.S.M.E, 


T THE 1939 meeting of the Marketing Committee of the 
A A.S.M.E. Management Division, Frederick B. Heit- 
kamp’s paper,! ‘‘Gearing Engineering to Sales’’ and 
R. L. Gibson's paper,’ ‘‘Market Research in Introducing New 
Industrial Products,’’ initiated a movement in mechanical engi- 
neering that many of those present believed might lead to a 
movement in the field of marketing comparable to the work 
of Frederick W. Taylor in production. 

Last year, Willard Chevalier and Robert Thurston Kent car- 
ried the movement forward with two striking presentations. 
Colonel Chevalier spoke on ‘Industrial Marketing and Indus- 
trial Advertising’’ and left with all of us this fundamental con- 
cept: Every manufacturer of a product must manufacture two 
things—he must manufacture the product to be sold; he must 
also manufacture the order to sell that product. 

Mr. Kent's excellent paper? on ‘‘Marketing Analysis From 
Management Standpoint’’ made a deep impression on all who 
heard him. His plea for continuing market analysis struck a 
particularly sympathetic note and the idea brought forth that 
the sales organization is a two-way channel stimulated much 
thought and discussion. 


SELLING IN A WORLD AT WAR 


Much has happened since last we met. We are now, to use 
Major Nichol’s phrase, ‘‘Selling in a world at war." Today, 
each and every one of us must make sacrifices if our way of life 
isto continue. But when defense efforts come to an end and 
easy orders no longer flow to our factories, business should 
not fold up overnight—not if businessmen look ahead and 
make ready. 

Little was done to cushion the shock for readjustment that 
followed the last war. At that time people believed the eco- 
nomic cycle would gradually adjust itself to peacetime condi- 
tions. They thought that little if anything could be done to 


‘Industrial Marketing,’’ Mecnantcat ENcrngerING, March, 1940, . 


pp. 215-218. 
* See Mecuanicat ENGINEERING, November, 1940, pp. 791-792, 799. 
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speed or smooth the change-over. The depression that fol- 
lowed was a bitter lesson. 

Today, our thinking is different. Everything possible will be 
done to prevent a recurrence of 1929 to 1932. It will not 
be easy. Smoothing the transition from all-out defense to 
peacetime production presents a big challenge to human inge- 
nuity and resourcefulness. 

In other words, we must, to paraphrase Mr. Kettering, ‘‘find 
out what we are going to do when we can no longer do what 
we are doing now.’’ Dr. Karl Compton, president of the 
Massachusetts Institute of Technology, recently completed a 
survey showing that 1008 of our leading business organizations 
will spend in 1941 a total of 117 million dollars for technical 
research. This ranges from two tenths of one per cent of gross 
sales in the leather industry to three per cent in the machinery 
industry. 


RESEARCH NOT LIMITED TO TECHNICAL ACTIVITIES 


But research is not limited to technical activities. Maj. F. W. 
Nichol, vice-president and general manager of the International 
Business Machines Corporation, in a recent address before the 
Sales Managers’ Bureau of the St. Louis Chamber of Commerce, 
WAS «xen every good sales executive has dreamed of the day 
when he could use his sales force to do a lot of things which he 
has never been able to find time for them to do, such as: 

(1) Strengthening and solidifying accounts; (2) teaching 
customers how to get full benefits from his company’s prod- 
uct; (3) extending the use of his product with present custom- 
ers; and (4) doing sheer missionary and educational work, and 
a host of other things. That time,’’ he continued, ‘‘has 
now atrived for some businesses.”’ 

I heard on good authority recently that one large firm will 
spend one million dollars on market research in 1942. A poll 
taken of some 40 operating executives of the leading companies 
in 40 major industries showed that one third of the companies 
represented will increase their advertising appropriations sub- 
stantially for 1942, and one third will maintain larger sales 
forces. Almost without exception, the remaining two thirds 
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will spend at least as much money on advertising as they did 
this year, and will maintain at least their present sales forces. 
No function of business today faces a greater challenge than 





MeEcHANICAL ENGINEERING 


marketing. We must not let marketing become a lost actiy- 
ity. And those who do will find their cups of business activity 
empty indeed when boom defense orders dry up. 


Industry's Search for Industrial Markets 


Reportep sy E. H. HEMPEL 


RESEARCH SECRETARY, A.S.M.E. MANAGEMENT DIVISION 


LMO Roper, author and analyst of public opinion, who 
HK has done extensive private consultant work, as well as 

surveys for Fortune Magazine and Defense, mentioned that 
fundamentally two questions cause management to undertake 
market research: (1) What is going to happen? and (2) Why 
does the public not buy our product? There is a definite need 
for having answers to these questions, and market research and 
public-opinion research are undertaking to provide them. 

The change from seller's to buyer’s markets, which has been 
effected in many industries, and the fact that in many corpora- 
tions management has lost direct contact with the public in- 
tensify the need for market research, and for these reasons a 
definite technique is needed to find out directly from the public 
what it wants. 

‘“Sampling"’ the opinion of the public is the main method of 
the required technique, and in order to sample properly three 
main points must be kept in mind: 


1 The people considered in any sample should represent 
‘the universe to be measured in microcosm.”’ 

2 The questions should be phrased most carefully. 

3 The field work (mail inquiries, personal interviews) should 
consider the characteristics of the product and of its buyers. 


As quite a few different methods can be chosen in reference to 
each point, only a careful selection and combination of the best 
suited methods will give useful results. 

In order to obtain a sample which would represent America 
in microcosm, attention to the following factors in forming the 
sample was recommended: (1) geographical considerations, (2) 
occupational considerations, (3) sex, (4) age, (5) economic 
level of person, and (6) size of place. 

In order to formulate the questions in a most satisfactory 
manner, Mr. Roper recommended special attention to psycho- 
logical aspects and to the selection of words. He cautioned 
against the use of *‘loaded’’ words or phrases, and declared that 
the field of ‘‘semantics’’ (proper selection of words) is still an 
uncharted sea, in need of further exploration. 

In reference to the methods of collecting information, per- 
sonal interviews were recommended as by far the best, if at all 
possible, in spite of their costliness and the difficulties of de- 
veloping good interviewers, methods of interviewing, and the 
like. 

The main difficulties still to be explored and solved lie in: 

(1) Finding better methods for qualitative appraisal of the 
answers received, and in (2) improving the science of semantics 
(selection of words and phrases). 

Through various samples was brought out the fact that the 
determination of ‘‘trends of opinion’’ is perhaps the most im- 
portant part in diagnosing conditions. 

In summing up his experiences gained in ‘‘eight years of ask- 
ing questions,’’ Mr. Roper stated the following: 


1 The native common sense of the common man should not 
be underestimated. If given full facts he is bound to decide cor- 
rectly and like a fair impartial jury. 


2 The rewards of industry, until now not properly distrib- 
uted, should be redistributed more adequately. Taxation, now 
imposed to bring this about, is hardly the best solution. 


3 The gap between top management and the public should 
be bridged better by more market and public-opinion research 

4 The areas of ignorance, where the public is still back- 
ward, or is not sufficiently educated, should be uncovered and 
steps should be taken to correct the situation. 


5 The channels between the common man and his leaders 
should be cleared, so that actions (private or public) could be 
in line with the real wishes of the people, and dictation or 
similar influences by militant pressure groups could be avoided 


By giving the people an opportunity to be articulate and by 
creating proper means to that end, a definite step is taken to 
make democracy survive any totalitarian system. 


DISCUSSION 


Prof. Harry J. Loberg, Cornell University, reiterated the im- 
portance of samples, questionnaires, and field work, and recom- 
mended adoption of the six factors to be considered in forming 
a satisfactory sample. He agreed with the importance given 
to semantics, and stressed the fact that the importance given to 
the questions by the readers is another point to be observed and 
studied. In reference to geographical considerations he refined 
the concept to plant, community, and district opinion, which 
would have to be ascertained. 

He warned, however, against the difficulties in bringing 
about a more equitable distribution of the rewards of industry. 
How should it be worked out? Government interference? How 
should a value be fixed for every man? Obviously there would 
be differences in evaluation if done by different men. Equally 
doubtful was he about the uncovering of the areas of ignorance 
How does one know whether the results of a poll are due to 
ignorance of the people or to manipulations by the pollers? 
Would even good polling make us all followers of the public 
opinion so ascertained? 

In general, however, he recognized the similarity of public- 
opinion research and marketing research. 

Roland G. E. Ullman, marketing counselor, Philadelphia, 
gave a number of examples and cases in which he had made 
public-opinion studies, both dealing with strike situations. 

In both instances, valuable facts were discovered by these 
studies which make it possible to correct certain underlying 
conditions (housing policies, wage policies, payment practices, 
company stores, and the like). 

Mr. Roper, in his final summary, conceded that neither 
public-opinion research nor marketing research is as yet a per- 
fect science, and that still quite some improvements will have 
to be worked out, but he upheld his point that in marketing a 
democracy the real and true public opinion ought to be brought 
into the open, even if the right method of doing it might 
still have to be devised. 
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INDUSTRIAL MARKETING and 
the NATIONAL DEFENSE 


By TELL BERNA 


GENERAL MANAGER, THE NATIONAL MACHINE TOOL BUILDERS ASSOCIATION, CLEVELAND, OHIO 


HE gentle art of persuasion is not new. It is as old as 

the human race. We have always been under the neces- 

sity of ‘‘selling’’ something to somebody. It has long 
been associated with lying, deceit, and fraud. For centuries the 
first rule of commerce was ‘‘caveat emptor,”’ let the buyer be- 
ware. It is only in the last century that wiser men have 
adopted a policy of candor and truthfulness in selling as a foun- 
dation for a more substantia] and enduring type of business. 

It is in fields where a relatively limited group of possible 
buyers is available, and in which sales must be made over and 
over again to the same customer, that the imperative neces- 
sity for honorable dealing is obvious. There is still the temp- 
tation for those who sell consumer goods to rely on the adage 
that ‘‘there’s one born every minute,’’ but in the field of indus- 
trial sales, such a policy is suicide. From every motive of self- 
interest, those of us who feel that industrial selling is impor- 
tant today are not speaking in defense of improper sales meth- 
ods, exaggeration, or misrepresentation of any kind. In this 
held sales efforts must be based on accurate information. There- 
fore, our salesmen must be thoroughly trained. 


FUNDAMENTALS OF INDUSTRIAL-EQUIPMENT SELLING 


The sale of industrial equipment begins with a thorough 
understanding of the product we have to sell. That is funda- 
mental. Yet any purchasing agent can tell you that many of 
the men who call on him today do not have that thorough 
understanding. It is the business of the sales manager to see 
that his men know their product and know it well. 

Machine-tool builders very often show their awareness of the 
need of having thoroughly well-informed salesmen by recruit- 
ing the sales force from the ranks of their demonstrators. 
These men understand their machines and know just what they 
can do on a wide range of work. But I am afraid we do not 
continue to train these men. We do not realize how soon they 
forget. The product they helped to build and which they 
understand fully is changed, discarded, and replaced by new and 
different ones as the years slip by. 

We must recognize, as the Army does, the need of refresher 
courses, of retraining, and of retraining all ranks, from the top 
down. The Army War College and the Army Industrial Col- 
lege, for instance, are for officers of mature years and relatively 
high rank. These ‘‘colleges’’ demand hard work, and provide 
courses of considerable difficulty. I doubt if very many heads of 
industrial companies urge their sales executives to find ways 
of broadening their understanding and studying new tactics. 
Usually, a sales manager who joins an association or seeks op- 
portunities to discuss selling methods with other sales managers 
does so entirely on his own initiative. 

We assume that we will have to redesign our product from 
time to time. We realize that better methods of manufacture 
and of control of operations must be introduced into our shops. 
We should be conscious of the same need for new ideas and new 
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methods in the sales department. We get ideas on improved 
products from our customers. We get ideas on better shop man- 
agement from a multitude of sources—magazines, books, con- 
ferences, visiting salesmen. Our sales department should also 
be in constant touch with outside sources to develop new tech- 
niques of selling. These ideas should be passed on to the sales- 
man in the field. 

There is need for thought on the more effective presentation 
of what the salesman has to say. There has long been a feeling 
in industrial sales departments that ‘‘canned”’ sales talks are of 
no value in this field. The salesmen consider it beneath their 
dignity and an affront to their customers to memorize a pres- 
entation. There may be some point to this, but it does not 
follow that we need give no thought to what we can do to tell 
our story most effectively. Every call by every salesman repre- 
sents a substantial expense, justified only if it leads toward a 
future order large enough to warrant the cost. Too often a 
salesman opens a customer's door without having a definite 
idea of what he is going to say. Now between a ‘‘canned"’ 
talk and no plan at all, there is a tremendous difference. I sug- 
gest that every salesman have a definite objective on every call. 

Since he must describe a certain machine over and over, 
he should have developed the most effective way todo it. He 
should have exactly the photographs or samples he will need. 
There should be no glib ‘‘patter,’’ but there must be sincerity 
and accuracy, and there need be no groping or floundering. 

There are certain stereotyped objections that the salesman 
knows from long experience are bound to come up again and 
again. There is no excuse for not having thought out the 
most effective way, or several effective ways, to meet every 
one of them, without argument or a contentious attitude. 
These are matters for frank discussion between the sales man- 
ager and his men at frequent intervals. 

Having developed the material we must go further and in- 
sure that it is effectively presented. Few salesmen have taken 
enough interest in their work to take a course in public speak- 
ing. It is not what the salesman knows but what he is able to 
impart that influences the sale. 

Unfortunately it is difficult for a sales manager to find out 
how effective a salesman really is. Within limits, the record 
of sales made and lost tells the story. But if these figures are 
not satisfactory, what then? If the sales manager calls with the 
salesman, the customer tends to direct his conversation to the 
sales manager. The salesman defers to his superior. Usually 
the sales manager does most of the talking. To call on the 
customer without the salesman weakens the salesman’s stand- 
ing. The best suggestion seems to be for the sales manager 
to make a deliberate and persistent effort to pass the ball to the 
salesman during the visit to the customer. 


INDUSTRIAL SALESMEN OF THE FUTURE 


The kind of salesmen we must have cannot be hastily found or 
hastily trained. Therefore, the manufacturer of industrial equip- 
ment should now be giving thought to his sales department and 
its fitness to meet conditions we may face after the emergency. 
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To sum up, we need a sales force that is well-informed, ac- 
curate, alert, and flexible. Things are moving fast, and they 
aren't going back to some old and well-known situation, but 
to new ones. These new situations cannot be dealt with as 
they arise, they must be anticipated. There has been a definite 
trend in the sale of industrial equipment. Beyond the funda- 
mental need of a thorough understanding of the product he is 
trying to sell and skill in presenting what he has to say, the 
salesman must now offer an additional type of knowledge. He 
must understand the customer's problems. He must under- 
stand clearly what his product will do for the customer. We 
are witnessing a definite trend toward a type of selling that may 
be accurately termed production engineering. 

In this type of selling, the salesman studies and analyzes the 
present methods of the customer and presents a report of what 
new equipment will do. In other words he translates what he 
has to sell into terms of increased accuracy, or better finish, or 
increased output per man-hour. He can still tell you in detail 
how his machine is built, but he can also speak in terms of re- 
turn on investment. He realizes that no one buys a machine 
because he wants antifriction bearings and automatic lubri- 
cation and rapid traverse. He buys these things because they 
offer him increased profit. It is production that we have to 
sell; it is increased profits that we must offer our customer. 

If you asked some of our friends in Washington to speak on 
this subject, they would say: ‘There is no place for indus- 
trial marketing in a defense program.’" Why have salesmen 
in a seller's market? Colonel Chevalier used an apt phrase in 
his talk at these meetings last year when he said, ‘*We are, at 
the moment, pumping into a vacuum." 

There seems to be in the minds of these government officials a 
deep-rooted objection to salesmen, to dealers, and to selling in 
general. They feel that it is the business of a salesman by glib 
talk, by fraud and indirection, to persuade someone to buy 
something he doesn’t need at a price that is higher than he 
should pay. Perhaps there are such salesmen still. But they 
are few and will be fewer. They are the exceptions. These 
officials feel much the same way about advertising. They do 
not understand why, under present circumstances, selling and 
advertising expense are necessary or even desirable. Why not 
eliminate them and so reduce the price? 

It is true that most manufacturers of industrial equipment at 
the moment do not need salesmen to get orders. But they do 
need salesmen to give the customer complete and accurate in- 
formation without the delay involved in getting it from the 
factory, and they do need salesmen more than ever before to 
keep the factory informed, to straighten out orders, to get the 
priority certificate, the formal order, that last essential bit of 
information without which the order is incomplete. Our 
plants are handling an unprecedented volume of work. They 
must plan production far ahead. It doesn’t do any good to 
finish a turret lathe if they haven't even received instructions 
on the tooling required. 

If this volume of work is to be handled without confusion, 
the sales department must get complete information into the 
hands of the factory as soon as possible. One week saved in 
starting the process of manufacture is just as valuable as one 
week saved on the assembly floor. 


PRIORITIES AND GOVERNMENT CONTRACTS 


The operations of priorities and the handling of government 
contracts are new and strange to many of our customers. The 
sales engineer who is willing to study these problems may be of 
substantial help to his customer. Above all, he can explain his 
own company’s inability to furnish what is needed, or the neces- 
sity of shoving a delivery back several months, due to the opera- 
tions of the priority system, in such a way as to remove any 
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resentment that might linger to spoil his business contacts after 
this emergency is over. Nobody is more painfully aware 
that this is a seller's market than the buyer. He is consequently 
very sensitive to any attempt on the part of the seller to take 
advantage of it. We need as never before to develop a close and 
friendly understanding for the sake of our future business. It 
will not always be a seller’s market. 

It is for this reason that a carefully prepared campaign of in- 
dustrial advertising is an essential element in any sales program 
today. Advertising must be a continuous process, not an 
intermittent one. It must be done in good times as well as bad. 

It is difficult to appraise good will accurately in terms of dol- 
lars, but it is an asset of great value in the field of manufactur- 
ing industrial equipment, and we need to carry over into the 
postemergency period every asset we can muster. 

Now as never before, the sales engineers in the machine-tool 
industry are production engineers. They have made a sub- 
stantial contribution to the defense program. In countless de- 
fense plants, they have suggested methods and equipment that 
will produce the parts needed to the limits required in the 
quickest way. As the program develops I hope we can still 
further refine the methods used so as to reduce the costs of the 
munitions we must have and to relieve the demand for trained 
men by increasing the output per man-hour. 


FUNCTIONS OF DEALERS AND SALESMEN 


In order to make the picture complete, I should mention the 
role of the dealer in our field. To many companies he is the 
sales department. He does the things I have been discussing. 
In many cases he finances the transactions as well. It is to the 
dealer that many manufacturers look for prompt payment after 
industrial equipment is shipped. The red tape and delay in- 
volved in securing payment on government contracts are often 
handled by a dealer, and the manufacturer is spared at least that 
annoying detail. 

Normally, a salesman has two major functions: First, to 
bring information on his company’s product to the buyer in 
convenient form and persuade him to buy it; and second, to 
keep his own company fully informed on market conditions and 
the needs of his customer. 

We must not overlook the fact that all manufacturers of 
industrial equipment are not busy. There are still companies 
that need more business. Their salesmen and their dealers 
still have that first function to perform. But for every manu- 
facturer of industrial equipment, the salesman must be a source 
of accurate information on his customers’ needs. If new fea- 
tures are needed on the equipment being sold, he is the first to 
hear of it. If the equipment he sells is not satisfactory, he is 
called in by the customer. The factory should be informed on 
the performance of the equipment after it is installed so as to 
check the production estimates that were made. We have a 
right to demand painstaking accuracy in his reports, but the 
salesman also hasaright. He has aright to be heard patiently 
and courteously even though he is reporting serious trouble. 
We must avoid giving him the impression that he is only ¢x- 
pected to bring us good news. What we really need is facts. 
This function of the salesman should be of very great value and 
is often neglected. 

Performance data now collected, and procedures developed 
during the emergency will be of critical importance when the 
emergency is over. Our engineers are thinking about the re 
design that must come—the new products that can be offered, 
and some of them have gone far beyond thinking. Manage- 
ment is doing its best to build the financial reserve that must 
carry the company through the next depression. The sales 
department must also build a reserve; a reserve of new methods 
and trained men. 
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FREE ENTERPRISE 
and \VNORLD POLITICS 


By WALTER WHITE 


BUSINESS ADVISORY COUNCIL FOR THE U. S. DEPARTMENT OF COMMERCE 


APITALISM and the profit motive are inseparably en- 

twined with the institution of free private enterprise. 

Collectivism in any form, whether by state ownership 
or by state domination and regulation of daily business trans- 
actions, is the antithesis of free enterprise. 

You are all certainly aware of the political developments of 
recent years, as a result of which the areas where free enterprise 
continues to exist have progressively shrunken. Under the 
necessities of a war economy, it is essential that centralized 
authority replace the decisions of the individual managers of 
business, but even before the war the institution of free enter- 
prise existed among the axis powers in form only under a fascist 
domination, while in Russia it had ceased to exist at all 


PREWAR TRENDS TOWARD SOCIALIZATION 


In the Scandinavian countries and to some extent in Great 
Britain, free enterprise has for years been subjected to a gradual 
socialization, the counterpart of which in this country, under 
an accelerated program during the last eight years, is deemed 
by some business and professional men to be nothing less 
than rampant radicalism. ; 

We have witnessed here a consistent and accelerated en- 
croachment of the state on the freedom of private enterprise. 
Tax laws, labor laws, antitrust policies, agricultural policies 
and laws, security and banking laws, as well as a host of other 
regulatory measures, limit liberty of action and reduce indi- 
vidual initiative springing from the profit motive. 

There is today in the minds of most of our citizens a convic- 
tion that, unless the free-enterprise system satisfies the basic 
social needs of the individual] and of the community, then the 
government must do the job 


PRESSURE GROUPS AT WORK 


Already several particular groups feel that their immediate 
self-interest lies in reliance on State responsibility for social 
betterment and economic security. This is the natural result of 
a system which has brought perhaps disproportionate rewards 
to a few and has failed to solve the problem of unemployment. 
It seems to make no difference that the same system has pro- 
duced a much higher standard of living for our people as a 
whole. The average wage of a worker in any of our mass- 
production industries will buy far more of the necessities or 
luxuries of life than the wage of a similar worker in any other 
country in the world, and still the demagogue can find 
Strong political support for measures which lead to state 
socialism. 

We will all admit that the system of free enterprise operating 
on the profit motive has its shortcomings and is subject to 
abuses. 

You know what those abuses are. In great measure they 
were responsible for the depression of the early thirties and the 
wave of social legislation which followed. And yet it is my 
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firm conviction that no other system offers to mankind a better 
stimulus for advancement, a greater spur to individual initia- 
tive, or a broader opportunity for self-expression. There must 
be reward for achievement. Ideally, you may say that spiritua] 
rewards should be an adequate incentive. In principle, I agree 
There is a crying need throughout the world for a regeneration 
of spiritual values. But man is still primitive enough to seek 
material and physical things in return for his labors. The 
bare necessities of life, food, clothing, and shelter come 
first, but beyond that in a competitive society, we all strive 
for that higher standard of living which is the reward for 
success. 


OUR POLITICAL AND ECONOMIC STRUCTURE THREATENED 


[ am one who believes that the compromise between socialism 
and free private enterprise can continue for a long period in this 
country provided that businessmen act with wisdom and pro- 
vided that the present world conflict brings about no cataclys- 
mic changes in our political and economic structure. It is this 
second proviso which carries the greatest threat. Sincere and 
patriotic citizens have questioned the wisdom of our involve 
ment in this conflict, because they honestly believe that what- 
ever the military outcome, we will lose the institution of free 
enterprise and become a nation of individuals economically de- 
pendent upon political organisms. They believe that the neces- 
sary participation of the state in the defense-production effort 
and the consequently enormous public debt will make it im 
possible for government control to withdraw at the end of 
hostilities and allow private enterprise to resume its normal 
function. It may very well be true that an isolationist policy 
would call for fewer sacrifices during the lifetime of those who 
are beyond 40 years of age today, but I am quite certain that if 
we permit an axis victory in this war, we will be piling up for 
our children a far worse situation than we face today. Beyond 
that, I consider the question of our involvement in this war to 
be an academic one. We are part of it now; the uncertainty 
lies only in how long it will last, how many lives it will take, 
and what it will do to our social-political structures. 

And so, as a result of world politics of a revolutionary char 
acter, superimposed on a natural evolutionary movement, free 
enterprise as the mainspring of social and economic progress 
hangs in the balance. 


A CHALLENGE AND AN OPPORTUNITY 


Lest you think of me only as a dreadful apostle of gloom, let 
me say that I regard the situation as a challenge and an oppor- 
tunity rather than as an inexorable fate. You as engineers 
know that to solve a problem you must be in possession of all 
the facts and then face them fearlessly. An attitude of defeat- 
ism is not going to save capitalism, private enterprise, and the 
incentive system. American business has no peer in selling its 
products and its services to the public. That art has been per- 
fected to a high degree, but business has failed miserably in the 
essential task of convincing the public that it can produce and 
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distribute needed goods far better under private than under 
public management. 

Under the defense program private industry is meeting a 
severe test. Will management have the wisdom to put aside 
temporary advantages in favor of its future existence? Person- 
ally, I think it will if business leaders read the public mind 
correctly and are ready to make the necessary sacrifices and 
adjustments. But this will not be enough. When the military 
phases of the war are over, an even severer test will come 
How will we then keep men employed and sustain purchasing 
power in converting military production to civilian needs? The 
wisdom and the genius of engineers, research scientists, and 
economists are needed not only to plan ahead for that inevi- 
table day but to put those plans into effect. Business manage- 
ment must prepare itself to meet this test for, if it does not, 
then public agencies will take over those functions of produc- 
tion and distribution necessary to provide our citizens with 
jobs and with goods. 


ADJUSTMENTS REQUIRED IN PRIVATE-ENTERPRISE SYSTEM 


It may be useful to give some attention to the kind of adjust- 
ments which the private-enterprise system is likely to have to 
make in order to survive the present situation. Much has been 
heard in recent years of the evils of large corporate enterprises— 
their analogy to a fascist régime under private control, their 
power over the economic destiny of many people, and their 
monopolistic tendencies. Various remedies have been proposed ; 
some have been tried out. Many reformers believe that size 
itself is evil, that all large companies should be broken up, or 
small enterprises encouraged by public subsidies. Others 
would subject all large concerns to regulation similar to that 
adopted for the public utilities. Still others advocate public 
ownership or at least public yardstick competition. And then 
there are those who seek to impose changing administrative, 
economic, and social philosophy through constant harassment 
under the vague standards of the antitrust laws. 

All of these methods appeal to some political segment of the 
electorate seeking special advantagef or itself. However much 
human and political appeal may rest in the corner grocery store 
as the symbol of a small individually owned business, we must 
remember that mass production and mass distribution have 
made industrial America. It is the engineering and research 
work of large concerns, coupled with the vision and financial 
resources of management, which have made us industrial nation 
number one and have given us the highest standard of living in 
the world. More important still, it is our mass production, our 
engineering, and our research which offer to oppressed peoples 
of the world the only hope of victory over the axis powers. 

To do anything drastic which would impair the smooth 
functioning of our industrial machine would be a most fool- 
hardy national policy at this particular time. 

Profits will be sharply limited. Nationally advertised and 
branded merchandise will have tough going. Prices will be 
fixed. Management will be told what it can make and how 
much of each article. Organized labor's influence will con- 
tinue to grow with respect to both government and business 
policies. 

Looking to the postwar period, I believe that investors and 
management must both adjust themselves to some very different 
standards. Former concepts of a reasonable return on private 
capital will have to be modified. Savings, looking for a 10 per 
cent return in productive enterprise, even of a speculative char- 
acter, are likely to lie idle. More drastic excess-profits-tax 
legislation, which may be expected within the next year, will 
probably remain on the statute books with only slight modifi- 
cation after the war is over. 

All companies will be required to conform to new standards 
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of social responsibility involving wage rates, conditions of em- 
ployment, maintenance of quality, advertising practices, treat- 
ment of customers and competitors, rights of stockholders, and 
acceptance of community obligations. 

Social security embracing almost all of our citizens and pro- 
tecting individuals against most of the common hazards, under 
a national administration, will be the order of the day. 

If the reforms which can be foreseen are not carried too far, if 
our business statesmanship can adjust itself to the new order 
without cracking, and if our political leadership really wants 
to preserve a modified private-enterprise system, then we may 
look forward with hope to very much better days. Those who 
have at heart the real interest of the American people will not 
judge the spiritual or economic welfare of the nation by the 
number of millionaires in the country. But by the same token 
our progress will cease if reasonable rewards are denied those 
who have the genius, the ability, the initiative, and the will to 
invent, to lead others, and to use their talents to better advan- 
tage than the next man. 


HOW TO SAVE THE FREE-ENTERPRISE SYSTEM 


You may ask me: What can those who have an interest in 
the free-enterprise system do about its preservation? 

First of all, you can preach among your associates and clients 
the need for adjustment to the trend of the times, and the 
wisdom of a realistic answer to this pressure from the masses 
for social and economic improvement and for more equal op- 
portunities to enjoy the better things of life. Professional and 
business men must be the first to admit weaknesses in our sys 
tem where weaknesses exist and must show a willingness to 
face needed changes. 

Your second opportunity to help preserve private enterprise 
is in the field of politics. Politicians, with few exceptions, are 
responsive to what they believe their constituents want, re- 
gardless of their personal convictions. Effective pressure 
groups are thoroughly organized for political action by con- 
gressional districts. This is true of the most successful lobbies 
in Washington, namely, the farm group, the war veterans, and 
the labor organizations. The advocates of the private-enter- 
prise system either do not think that its defense is necessary or 
they lack the initiative to organize for political action. 

In the past, most business people and, I suspect, a majority of 
engineers, also, have limited their political activity and interest 
to the support of a reactionary candidate in the national 
elections. Without wishing to be critical, I must say that 
businessmen and engineers are generally inept at political pro- 
cedures. 


A FERTILE FIELD FOR POLITICAL ENGINEERING 


And so my final suggestion to you as individuals and as an 
organization is that you devote some of your time and talents 
to political engineering. Get to know your congressmen and 
your senators personally. Find out what their problems are so 
that when you discuss your own views you will know how best 
to answer the arguments of other constituents. 

The democracy under which we live today is of course dis- 
torted by the military necessities of the moment, but it still 
looks pretty good to us alongside of other forms of government 
which are challenging our cherished institutions. The kind of 
democracy you and I believe in has its internal weakness and its 
internal enemies as well. If it does not provide something more 
than the economic necessities of life for the masses, then it will 
be dragged by the electorate into state socialism. But if those 
fundamental needs can be met and private enterprise is strength- 
ened by appropriate profit incentives, then there are endless 
new frontiers awaiting the ingenuity and daring of free in- 
dividuals. 
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TRAINING 


The EDUCATIONAL and 


PROGRAM at G.E. 


By A. R. STEVENSON, JR.,’ M. M. BORING,? anv T. C. JOHNSON? 


school days and wonder what has become of the knowl- 

edge he was supposed to have amassed during his years 
of schooling . . . one trouble is that the subject matter in ques- 
tion was learned in isolation . . . it was segregated when it was 
acquired and hence is so disconnected from the rest of experience 
that it is not available under the actual conditions of life. . . . 
We often see persons who have had little schooling. . . . They 
have at least retained their native common sense and power of 
judgment, and its exercise in the actual conditions of living has 
given them the precious gift of ability to learn from the experi- 
ences they have.’ 

The words are those of a famous educator who was speak- 
ing about education in general; they have no particular ref- 
erence to engineering education. However, this quotation 
does serve as a text for a discussion of the advantages of mixing 
education with experience in the postcollege period. 

The age-old idea of apprenticeship must be revivified in order 
to form a better connection between what is learned in school 
and its application in real life. 

Industry should not attempt to compete with the colleges in 
teaching the educational fundamentals. Any attempt to do 
this would be likely to lead to inbreeding within each indus- 
try, resulting from localized recruiting and narrow specializa- 
tion. But, while giving the young men their first taste of ex- 
perience, industry can furnish the educational connecting links 
which are necessary for the widest application of education to 
the solution of practical problems.°® 


\ LMOST everyone has had occasion to look back upon his 


OUTLINE AND HISTORY OF GENERAL ELECTRIC TRAINING COURSES 


No young men are allowed to be simply observers. There is 
no easy path to effective knowledge; only sustained hard work 
under able leadership can achieve it. The company believes 
that during this postschool period, young men should have the 
stimulus of feeling that they are no longer simply students, but 
are responsible members making their contribution and earn- 
ing their pay. 

While the young men are doing useful work they are given 
Opportunities to take various courses which will help them to 
see the relationship between what they have learned in college 
and the work of the company. These courses also teach them 
new things which are directly related to the work they are 
likely to find an opportunity to do later on. 

Young men, recruited for the company from engineering col- 





' Staff Assistant to Vice-President in Charge of Engineering, General 
Electric Company, Schenectady, N. Y. Mem. A.S.M.E. 

_* In Charge of Recruiting, Training, and Placement of Student En- 
gineers, Engineering General Department, General Electric Company, 
Schenectady, N. Y. 

_ ‘Engineering General Department, General Electric Company, 
Schenectady, N. Y. 

* “Experience and Education,’’ by John Dewey, Macmillan Com- 
pany, New York, N. Y., 1938, pp. 47-50. 

* The co-operative courses in which undergraduates get an opportu- 
nity to work in industry have this same advantage. 
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leges, academic or business colleges, and high schools, enter 
through the Test Course, the Business Training Course, or the 
Apprentice Course. The opportunities awaiting them in study 
courses and kinds of work are shown diagrammatically in 
Chart 1.° 

Test Course. The Test Course, which the company has oper- 
ated almost since the beginning, is in itself a most valuable 
training for work inindustry. All engineers work in the ‘‘test"’ 
during their first year with the company, gaining practical ex- 
perience with different kinds of equipment. The object is to 
give the young men an intimate practical familiarity with the 
operation of apparatus. The young men are completely in 
charge of this work. The emphasis is on training for responsi- 
bility.’ 

Advanced Course in Engineering.® This course was organized in 
the fall of 1923 by R. E. Doherty and A. R. Stevenson, Jr., and 
gives intensive training in the application of fundamental engi- 
neering principles to the solution of practical problems. The 
graduates of this course have outstanding analytical ability, 
combined with engineering judgment obtained from experience 
on assignments in several different departments. Only a 
limited number of men can take the Advanced Course. 

General Course.° The General Course was founded about 1928 
to give a broader, less specialized training for design and appli- 
cation engineering to all the test men who are not enrolled in 
one of the more specialized courses. This course is divided into 
the Electrical Section and the Mechanical Section. Any engi- 
neering graduate in the company can take either of these two 
courses. Also hundreds of men from the drafting departments 
have taken the Mechanical Section. A Business Section is given 
in parallel with the engineering sections to provide knowl- 
edge of the organization and business methods of the com- 
pany. 

Sales Engineering Course. This course was arranged in its 
present form in 1933. It is especially planned to benefit young 
engineers who have special aptitude for sales work. Salesmen 
must first be good engineers. The sound principles of applica- 
tion engineering are followed by special training and varied ex- 
perience so that this relatively small group may be fitted to cope 
with its special problems. 

Mechanical Design Course.1° This course was organized in 
1937, specifically to assist in discovering, training, and helping 
to develop the qualities of ingenuity, inventiveness, and origi- 
nality. These talents are very valuable wherever possessed and 





6 This chart is modified from an article, ‘‘Post-College Engineering 
Courses Within Industry,"’ by T. C. Johnson, Sparks, Yearbook of 
Course VI-A, Massachusetts Institute of Technology, Cambridge, 
Mass., June, 1941. 

7**Training for Leadership in Industry,’’ publication No. GES- 
2010-A; copies may be obtained from the General Electric Company, 
Schenectady, N. Y. 

8 ‘*An Advanced Course in Engineering,’’ by A. R. Stevenson, Jr., 
and Alan Howard, Electrical Engineering, vol. 54, 1935, pp. 265-268. 

* Papers describing these courses in detail are planned for the near 
future. 

10 **Encouraging Creative Ability,’’ by A. R. Stevenson, Jr., and J. E. 
Ryan, Mecuanicat ENGINEERING, Vol. 62, 1940, pp. 673-674. 
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applied; whether to mechanical, electrical, or even electronic 
apparatus. 

Business Training Course.1 Organized in 1919, this course has 
provided experience in the accounting and business-management 
side of the company for graduates of liberal arts colleges and 
schools of business administration. A thorough grounding in 
the principles of business and company policies and background 
is given over a period of two to three years during which prac- 
tical experience is obtained on a variety of work assignments 

Apprentice Courses.1* These courses have been on an organized 
basis since 1901, and offer training in several different trades 
for high-school graduates. Along with their practical work, 
they are given a course of study covering the necessary technical 
subjects. Because of their careful selection and thorough train- 
ing, graduates are in great demand. Those showing outstand- 
ing ability and aptitude are assisted in securing scholarships 
to college, thus giving them the opportunity to balance their 
practical training with advanced technical knowledge; invalu- 
able engineers often result. 

Production Training Course. Since 1936, this course has given 
opportunity for a few carefully selected test men, Business- 
Training-Course men, apprentices, and men, trained at local 
works of the Company in production and operation activities, 
to study thoroughly by experience the tremendous organization 
required of a modern manufacturing company. The goal is an 
intimate knowledge of the personnel, planning, layout, order- 
ing, scheduling, and all manufacturing details. 

Any young man entering these courses may, therefore, look 
forward to a very wide field in which his talents may later be 
profitably utilized. (Refer to partial list in Chart 1.) 

Nore: The figures given under the name of each course in the chart 
show the approximate numbers of students normally enrolled in each 
course each year. Some years the total in all courses has run over 2500, 
not including other more specialized courses which are given by many 
of the individual departments in the company. This indicates the mag- 


nitude of the educational projects. In this connection it should be 
realized that the General Electric Company not only trains men for its 


'1*An Internship in Business," publication No. GEB-57-D; can be 
secured from General Electric Company, Schenectedy, N. Y. 

12 *‘Men for Tomorrow's Machines,"’ by R. E. Ellis, Mé// and Factory, 
vol. 27, Sepr., 


1940, pp. 83-86, 192, 194, 196, and 198. 


efforts to answer them. Knowl- 
edge cannot be poured into stu- 
dents like water into barrels. 
The students must teach themselves by struggling with each 
concept and by convincing themselves of each truth learned. 
They must learn from their own experience. 

This invaluable experience, obtained under the guidance of 
older men, is the principal kind of training for such courses as 
the Production Training Course while for other courses it is 
the essential part which gives perspective to the classroom 
studies. 

In the Rotating Assignment Programs of the Advanced and 
Mechanical Design Courses, the same bond between theory 
and practice is secured by assigning the student engineers indi- 
vidually to work for various leaders in the regular engineering 
departments of the company. All the men in the courses are 
making such contributions that there is little difficulty in per- 
suading departments to accept their salaries while they are on 
approximately three-month assignments. The men thus can 
realize that they are contributing their share to the real work of 
the company. 

For example, an electrical engineer might be assigned to the 
Induction Motor Department to work out some of the more 
standard machine designs and to help on an investigation of the 
effect of new punching designs in squirrel-cage rotors. A 
thermal engineer might be assigned to the Turbine Engineering 
Department to work on problems of stability of turbine gover- 
nors. A high-frequency engineer might be assigned to a labo- 
ratory to assist in research experimental work on television. 
Students in the Business Training Course would have corre- 
sponding assignments. The variety of viewpoints and the ex- 
perience gained in these assignments are very helpful when the 

13 **How We Think,"’ by John Dewey, D. C. Heath and Company, 
Boston, Mass., 1933, pp. 52 and 53. ‘“The assumption that information 
which has been accumulated apart from use in the recognition and solu- 
tion of a problem may later on be freely employed at will by thought is 
quite false. The skill acquired with the aid of intelligence; the only 
information which, otherwise than by accident, can be put to logical 
use is that acquired in the course of thinking. Because their knowledge 
has been achieved in connection with the needs of specific situations 
men of little book learning are often able to put to effective use every 
ounce of knowledge they possess; while men of vast erudition are often 
swamped by the mere bulk of their learning, because memory, rather 
than thinking has been operative in obtaining it." 
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student finally is placed in a department. The friends made 
during this period are lifelong. 

In engineering courses the “‘physical picture’ of what hap- 
pens is emphasized instead of elaborate mathematical analytical 
theories for most of the courses. The emphasis is on good 
understanding of fundamentals and the use of common sense in 
the application of electrical and mechanical equipment. 

Problems are chosen from practical cases which have arisen 
in the work of the company. For the advanced classes, in 
many instances, these are unsolved problems of ingenious design 
or analysis which the classes are asked to help solve. 

Whenever a good occasion arises the regular program is tem- 
porarily abandoned in favor of some pioneering problem or in- 
vestigation which has arisen in one of the engineering depart- 
ments. In such a case, the whole class works as a group under 
the general guidance of the interestedengineer. For example, the 
Electrical Section of the Advanced Course might be asked to 
investigate magneto operation and design. 

A study of magneto operation might teach nearly ali of elec- 
trical-machine theory. Magnetic and flux-plot calculations 
with the solution of voltage-generation problems would be 
needed. As obstacles were encountered, the class would have 
to study inductance, two-axis theory, current transients, travel- 
ing waves, and possibly radiation and shielding. 

During the last third of the Mechanical Design Course, each 
man works on one or more inventive design projects of his 
own. Working samples of the designs may be constructed in 
spare time or in a well-equipped machine shop at the local techni- 
cal high school. These projects are good indicators of the di- 
rection as well as the magnitude of a man’s ability. 

Accurate, complete, and to-the-point presentation of ideas in 
both speech and writing is so important that nearly all courses 
have sections teaching public speaking, letter writing, and re- 
port writing. These subjects are ‘‘learned by doing,”’ as is 
everything else. 


LEADERSHIP OF THE COURSES 


‘Engineers reach the limit of their usefulness from defects of 
character rather than from want of technical attainments. Our 
greatest difficulty is to find courage, candor, imagination, large 
vision, and high ambition.’’!4 

Both the Test Department and the educational staff of those 
courses which do not require years of experience to direct, con- 
sist almost exclusively of young engineers only a few years out 
of college. Some of them carry executive functions and thus 
get a training which is not often available in any other depart- 
ment. It has been our experience that the young men who are 
given these opportunities in practically all cases rise to the re- 
quirements and very efficiently carry the responsibilities placed 
upon them. 

The supervisors (instructors) of the classes are all young men 
who have just finished the same course.a year or two before. 
They are learning with the class (in fact they say they learn 
twice as much when supervising as they did when they took the 
course the first time). They are leadérs in the search for knowl- 
edge rather than professors. The practical engineers and heads 
of the factory are the professors. 

The availability of older men for furnishing information and 
giving advice is the essential ingredient that makes this unusual 
training organization possible. The educational groups of the 
company do not try to do more than a small part of the educa- 
tional work. They call upon the practical engineers who are 
applying certain theories to give lectures and help teach the 
young men how these theories may be applied practically. 


* From the corridor of the Dunham Laboratory at Yale, by Colonel 


H. G. Prout: an Engineer, a Soldier, an Editor, and an Industrial Execu- 
tive. 
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Then also a large part of the education is not in the classroom 
at all but is gained by the student engineers in their daily work 
in engineering departments, by the Business-Training-Course 
men in the business offices, by the apprentices at their machines 
or drawing boards, and by the Production-Training-Course men 
in the shop and factory offices. In each case the students are 
under the supervision of practical men who have been awakened 
to their educational responsibilities. 

One of the most important functions of the educational staff 
is to keep the older heads of sections interested in education. 
For this purpose, informal luncheons are held from time to time 
where different groups of the older engineers and officials, under 
whose direct supervision the young men work, are encouraged 
to discuss the educational program and the progress which the 
individual students assigned to them are making. 

This has the added advantage of giving both the older men in 
charge and the educational staff a many-sided view of each 
student's progress, which helps to build up a clearer picture of 
what the individual student's abilities and aptitudes are, and 
thus helps immeasurably in eventually placing him where he 
will be happiest and do the best work. The students are 
often invited to other meetings in order to broaden the friend- 
ship and acquaintanceship between the older and the younger 
men, 

Thus, no young man is allowed to get the feeling that he is 
lost in a big organization. He very promptly becomes a real 
personality to the older men who are directing his work and 
trying to help educate and place him where he can be most use- 
ful. 


RESULTS OF TRAINING PLAN 


The broad and thorough training of these courses results in a 
demand for the graduates in a diversity of positions. In Table 
1 are examples of the variety of work done by Advanced-Course 
and Apprentice-Course graduates, respectively. Table 2 shows 
the large number of keymen who have come from the Appren- 
tice Training Course from one company works alone, in the 
forty years of its existence. 

The quality of the courses is very high because of the demand 
for capable men, the advantages of selection, and the availabil- 
ity of experts in many fields. The High Frequency Section 
of the Advanced Course probably is at least the equal of some of 
the best graduate courses in any college. Much of the material 
in the Mechanical Design Course and Mechanical General 
Course is simply unavailable elsewhere. 

Placement of the graduates is easy because the effort of se- 
lection for the courses and the constant supervision during 
the year gives an intimate knowledge both of interests and of 
abilities. 

A word about the selection process is important here. Col- 
lege graduates, both engineers and fine-arts students, are chosen 
for the Test and the Business Training Course largely on the 
basis of college performance and a personal interview. High- 
school graduates are chosen similarly for the Apprentice Course. 
The personal interview remains the most used means of selec- 
tion, but some courses use additional helps. The Advanced 
Course gives an entrance examination in the nature of an apti- 
tude test for technical engineering. The Sales Course has some- 
times used a group of aptitude, achievement, intelligence, per- 
sonality, and interest tests. The Mechanical Design Course 
depends largely upon ability demonstrated by assignments 
which demand the capabilities wanted. 

All courses ultimately choose their members on the basis of 
the following: 


1 Intelligence. 
2 Business (or engineering, or mechanical) sense. 
3 Energy or willingness to work. 


220 


4 Personality (including ability to get along with fellow 
workers and others). 

5 Appearance; tidiness. 

6 Leadership; the ability to organize, supervise, and inspire 
the actions of others. 


It has been said: ‘‘It is rather costly to develop executives 
by having them practice on the organization.’’ Both the Test 
Department and the educational staff of the courses are made 
up largely of young men who thereby obtain valuable executive 
training. Experience in planning for groups and assistance 


TABLE 1 RANGE OF WORK IN WHICH ADVANCED-COURSE 
AND APPRENTICE-COURSE GRADUATES ARE ENGAGED 


Advanced-Course Graduates;* All Classes 

Per cent 
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® Percentages shown for all graduates. Of the men finishing 3 years 
of the Advanced Course, only 16 per cent have left the company, and 
one third of this number are teaching. 

» This part of Table 1 gives the figures for the years 1936-1940 only. 
Organization figures show a great many key positions, such as plant 
Managers, general saaeitenlents general foremen, etc., are held by 
apprentice graduates. Table 2 gives figures for Schenectady only for the 
years 1901-1941. Of the 2400 apprentice graduates in Schenectady since 
1g01, 1400 are still working oat with the company. 


TABLE 2 APPRENTICE GRADUATES IN KEY POSITIONS 
Graduates from Schenectady Works only, 1901-1941 
Managers, amet ere 32 
NN Deda axe ma ac. Ws tae Momeni dinwns antes 207 
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A se eee 221 
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with personnel and budgetary matters are given these men. 
Performance in later years has fully justified the placing of these 
added responsibilities on them. Many of the graduates are in 
leading engineering, managerial, or executive positions. 


SUGGESTIONS 


Just as in thermodynamics there are certain irreversible proc- 
esses, so it may be said in general that young men leaving col- 
lege can profitably enter the training courses of a big company, 
and later if desired, go to a small one. It is very seldom that 
a man starting with a small company gets a good chance to go 
with a large one later. This is largely because the big com- 
panies hesitate to bring in outsiders and place them on the lad- 
der ahead of the young men who start at the bottom and work 
their way up. 

There is sometimes a feeling that only the large companies 
can afford to carry on postcollegiate education. Perhaps in 
passing, the authors might be pardoned for urging that small 
companies should also realize their responsibilities in helping 
young engineers to bridge the gap between theories learned in 
college and their practical application in industry. There is 
a famous remark attributed to James A. Garfield:!® *‘My defi- 
nition of a university is Mark Hopkins at one end of a log and 
a student at the other.” 

Even if the small industry has only one engineer, that engi- 
neer, if he realizes his responsibility, can train the few young 
college graduates that the small company hires, just as a genera- 
tion ago in Europe, each small machine shop trained its me- 
chanics. The fact that every good executive must to some 
extent be an educator should not be forgotten. In this day of 
overspecialization the practical engineers and executives must 
not be allowed to feel that postcollege education can be carried 
on only by an elaborate organization of educators. The most 
important part of postcollege education is that which must be 
carried on by practical engineers and executives who have a 
genuine appreciation of their educational responsibilities 


CONCLUSION 


Each industry must continue the education of its young engi- 
neers along its own specialized lines, whether formally or in- 
formally. Continuous progress demands continuous education 
of new talent and development of new ideas. The only hope of 
being able to stay with the front rank rests in th: farsighted 
education of men to do the pioneer engineering. 

In each of these courses, emphasis is laid on the fact that no 
single ability is sufficient,!® but that each man must develop a 
broad knowledge of associated fields and, most important, a 
personality and method of working which allows him to co- 
operate effectively with his fellow engineers and the other de- 
partments. In the words of William E. Wickenden,!” president 
of Case School of Applied Science: *‘Every calling has its mile of 
compulsion, its daily: round of tasks and duties, its standard 
of honest craftsmanship, its code of man-to-man relations, 
which one must cover if he is to survive. Beyond that lies the 
mile of voluntary effort, where men strive for excellence, for 
unrequited service to the common good, and seek to invest 
their work with a wide and enduring significance. It is only 
in this second mile that a calling may attain to the dignity and 
the significance of a profession.”’ 


6 According to well-established tradition, James A. Garfield 1s 
quoted as having made this remark at an alumni dinner in New York 
¢ ity in 1872. 

‘How Collective Genius Contributes to Industrial Progress,’’ b) 
K. K. Paluev, General Electric Review, May, 1941. 

17 From an abstract of an A.S.M.E. address, 

W. E. Wickenden, appearing under the title, ‘ 


‘The Second Mile,” by 
‘What Is a Profession? 


in Briefing the Record Section, Mecuanicat ENcingerina, April, 1941, 
p. 297. 
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The PROBLEM of 


INVESTMENT zz 1942 


By FLOYD E. ARMSTRONG 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


ELDOM, if ever, in the history of American finance has 

the task of investing accumulated funds been as difficult 

as it is at the present time. Rarely have so many per- 
plexing problems and bewildering uncertainties confronted 
the investor, whether that investor be institutional, fiduciary, 
or individual. Investment involves the commitment of funds 
to productive use, under conditions that represent a minimum 
of risk and with reasonable promise of an adequate return on 
the sums so committed. Since there is no such thing as an 
absolutely riskless commitment, it has sometimes been said 
that all investors are speculators. Still another expression of 
the same sort is the oft repeated assertion that “‘an investment 
is a speculation that proves to be successful.’’ Granted that 
there is and always has been a measure of truth in such state- 
ments, they do nevertheless violate the basic idea that prevails 
in the mind of the investor, which is to deal only with the 
known. To the speculator is left the effort to take advantage 
of the unknown. 

Moreover for all practical purposes, most of us must rely on 
others when we invest. It is, of course, still possible for one 
to invest in his own business, in a home or a farm, or a piece 
of income-producing real estate for example. But for most 
persons such commitments are either entirely impracticable 
or at best extremely limited. For the trustee, the bank, the 
insurance company, or the private individual, practically the 
only available opportunity for investment is to be found in 
the security markets—corporate or government issues. Now 
corporate managements, being for the most part hardheaded 
and realistic individuals, are disinclined to make business 
commitments unless they can foresee with reasonable certainty 
some distance into the future. As the year 1942 opens, such 
discernment of future developments is almost at the zero point. 
About the only certainty that exists today is the certainty 
that the unexpected will come to pass. And so it has come 
about that for a number of years past and most emphatically 
at the present time, because of the war influence, those to 
whom investors would ordinarily turn to loan their accumu- 
lating funds, are in retreat. New capital issues have almost 
ceased to be. Investors scramble in mad competition for 
existing issues, forcing their prices ever higher and bringing 
the yield ever lower, or turn to the only remaining vehicle at 
hand—the ever-rising flood of government bonds. And so it 
may be seen that the dilemma of the investor is at bottom the 
dilemma of the would-be borrower—the demand side of the 
market for available capital funds. 


FEWER POTENTIAL BORROWERS 


Here follow some of the reasons for this retreat among 
potential borrowers, together with certain obvious pieces of 
evidence that our capital markets are completely out of balance. 
Perhaps as convincing a bit of evidence as one could find for 
the truth of the latter statement is the prevailing interest rate 
both for long- and short-time money- “especially the latter. 
A glance at the financial page of any daily paper will reveal a 
fate for prime commercial paper of about 1/2 per cent or 5/5 


per cent per year, and loans of large amounts have been made 
during recent months as low as */s per cent. One of the large 
packing companies recently borrowed for a period of nine 
months some $10,000,000 at the rate of 1/2 per cent per annum. 
And in the field of government finance, certain bonds as they 
approach maturity actually have sold in the market at a minus 
yield—purchasers paying a premium for the privilege of carry- 
ing them to maturity. This latter circumstance is explainable 
by the fact that possession of such bonds guaranteed the holders 
a larger allotment in future Treasury offerings than they could 
otherwise have obtained. Hence the premium amounted to a 
price paid for a later purchase privilege. Such a situation is 
indeed a revealing exhibit of the glut of idle funds seeking an 
outlet; more especially since the bonds that would be pur- 
chased later would bear as a rule not more than 1'/2 per cent 
or 2 per cent for from seven to twelve years. 

Savings banks have been compelled to reduce the rate paid 
on savings deposits to an average of from 1 per cent to 2 per 
cent, depending on the part of the country where located 
Commercial banks have long since ceased paying any interest 
on deposits of any amount. Insurance companies are adjusting 
their premiums upward while at the same time adjusting 
annuity rates downward. Month after month in an almost 
unending stream, the stronger corporations have put out 3 per 
cent to 31/2 per cent (in a few cases even lower) refunding 
bond issues for the purpose of calling and retiring higher 
coupon bonds of earlier dates. One such issue of $90,000,000 
offered by one of the largest and strongest companies bore a 
2*/, per cent coupon, sold at a premium, and was bought pri- 
vately by a group of insurance companies without resort to 
the investment bankers. Example could be piled on example 
to illustrate this wholly abnormal and perplexing condition in 
present-day capital markets; and their very citation indicates 
the baffling nature of the investor's problem. A recent rather 
careful calculation suggests that there is in the United States 
immediately available not less than $20,000,000,000 of loan- 
able funds, not to mention the almost fabulous possibilities 
that exist for expanding credit. 


CAUSES OF REDUCED AMOUNT OF NEW CAPITAL ISSUES 


What now are the more important causes that have pro- 
duced the condition described above? What prospect is there 
that the way of the investor will be made less difficult in time 
to come? To answer the first question with any measure of 
adequacy would require time and space far beyond the limits 
of this paper. To answer the second question at all will 
require that the writer shall, in the vernacular ‘‘stick his 
neck out.’ Without attempting to analyze the first question 
adequately, one may cite certain potent influences that have 
contributed and are contributing to the lack of private cor- 
porate borrowings with its accompanying condition of re- 
tarded business expansion and its further limitation on invest- 
ment opportunity The easy (and in some quarters welcome) 
explanation would be to declare that private capitalism is all 
through, that these abnormal circumstances are but the out- 
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ward evidence that it is going through its death throes and that 
there never will be any return of private demand for private 
capital. Such an explanation, to be accepted, would demand 
more evidence than is yet at hand; and while it may someday 
prove to be correct, it must be dismissed for the present as too 
extreme a conclusion to be drawn from the admittedly dis- 
turbing influences that have been and still are at work. These 
influences are both economic and political. 

On the economic side, first place must be given to the cata- 
strophic effects of the world-wide deflation and depression that 
took place during the 30’s. Without discussing reasons, it 
may be stated as a fact that a credit structure of unprecedented 
magnitude and world-wide in scope collapsed during the early 
years of that decade. Such a collapse involved so many people, 
created such widespread distress that endured for such a long 
time, and was accompanied by such revelations of corporate 
excesses and abuses, that a demand for political reform and 
political assistance for the needy became inevitable. Offering 
as it did unusual political opportunity, this demand was trans- 
lated into action. It emerged in a mass of reform legislation, 
an assumption of far-reaching business controls by government 
agencies, a powerful strengthening of the hand of organized 
labor, and a corresponding weakening of what capitalistic 
managers had believed to be their rights and privileges. The 
average businessman will declare that these circumstances 
were the principal influences stifling his initiative. Contro- 
versy will never end as to whether business under different 
conditions would have moved into action and restored an 
inherently vital and aggressive economy to its normal state of 
activity. Controversy likewise will never end as to whether 
government policies during those critical years (pump priming, 
relief spending, and the like) operated to help or to hinder a 
return to capitalistic normalcy—or were intended to do so. 
Whatever the truth may be regarding these claims and counter- 
claims, statistical evidence reveals a quite negligible flow of 
new capital into private financing at any time since 1930, the 
while an increasing flow of government financing has been 
taking place. 





IMPACT OF THE WAR 


And now, added to the foregoing economic and political 
obstacles to business initiative, there comes the impact of a war 
economy with all of its bewildering uncertainties and its al- 
ready alarming dislocations. Corporate management moves 
into war production, financed largely by the government but 
not marketing securities to the public. The investor continues 
to grope confusedly through the outstanding issues of stocks 
and bonds for a safe and remunerative vehicle for his savings. 
The insurance companies collect in premiums millions of 
dollars every day, seeking the next day for a place to put those 
millions at work. The savings banks of the nation witness a 
steady rise in their deposits and search for proper investments 
for them. Safe outlets daily become more scarce and yields 
become lower and, because there is nothing else to do, all 
parties turn finally to the steady flow of Treasury issues that 
are now outstanding in an amount around $60,000,000,000 
with upward of $100,000,000,000 probable within the year, 
and positively astronomical figures to come if the war con- 
tinues. Bank statements offer cold statistical evidence of the 
existence of the foregoing dilemma. From the largest to the 
smallest banks in the country, the story is the same—from 60 
per cent to 70 per cent of their total assets represented by cash 
and government bonds. 

Accompanying all this development, there is a steady increase 
in direct government investment in industry. In 1939, Federal 
agencies reported private manufacturing assets as having a 
value of about $21,000,000,000. Current plans call for about 
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a ten-billion-dollar expansion of industrial facilities for war 
production. The government will itself finance most of this 
expansion—approximately nine tenths of it. Thus when it is 
all done, the government will own outright upward of one 
third of the productive manufacturing capacity of the nation. 
Add to this ‘the further fact that the government is for all 
practical purposes sitting on each corporation's board of direc- 
tors and dictating decisions on corporate policy, and one might 
conclude that a case has been made for the argument dismissed 
earlier in this paper—that private capitalism is on its way out. 
Not so. Remember always that this is a war economy. 
Future decisions by the American public will decide the kind 
of postwar economy that shall come into being. 

All this does however affect vitally the problem of invest- 
ment here and now. For one thing, its influence will be to 
persuade and impel all those fiscal agencies of government, 
now possessed of the most far-reaching financial powers, to 
keep interest rates down, so that the burden of our huge 
national debt will not be too crushing in the future. It is 
clearly apparent that so long as this purpose can be realized, 
just that long will those persons with savings to invest find 
the wages of capital correspondingly low and their investment 
opportunities correspondingly limited. The immediate future 
holds small promise of relief from this troublesome problem. 


WHAT OF THE FUTURE? 


What now of the longer-distance future? Assuming that an 
economy of free enterprise—even a greatly modified and govern- 
ment-regulated system of free enterprise—shall follow after our 
war effort has ended, it seems reasonable to expect that capital 
will return to something nearer its former economic importance 
and that interest rates will rise. This declaration is made in 
full awareness of a probable period of indecision and economic 
distress to follow the ending of the war. However, it 
must be remembered that, for the duration, an increasingly 
large proportion of our economic effort is to be war effort 
This war is a war of machines. Machines of war are non- 
productive in a peacetime economy and at all events are being 
destroyed and used up. This is true also for that portion of 
our plant still devoted to civilian needs. Moreover, it is 
probable that in the dislocations caused by the shift over to 
war production many smaller plants will disappear perman- 
ently from the economic scene. Then too it will probably 
come about that much of the capital equipment that is being 
dismantled in our larger plants to make room for war produc- 
tion will never be restored to its former use. Obsolescence 
and depreciation will dictate the replacement of such machines 
and equipment by the new and improved. What all this adds 
up to is that a diminished stock of available capital will be 
called upon to perform a Herculean task of postwar rebuilding. 
It is difficult to see how such a development can fail to offer 
more attractive rewards to the owners of the capital that will 
then be available. Interest rates will rist and investment 
opportunities will widen. After all, the law of supply and 
demand has not been legislated out of existence. 

How does this affect the problem of present-day investment? 
Instead of simplifying that problem, it in fact complicates it. 
If the foregoing development does take place, the investor 
that buys now a 3 per cent bond or a 6 per cent preferred stock 
at $150 a share will almost surely take a loss in principal that 
will reduce his present modest income or even wipe it out 
entirely. If the foregoing development does not take place 
but, anticipating it, the investor buys short-term maturities 
ona 1 per cent or 2 per cent yield basis, he postpones indefinitely 
his opportunity to enjoy even the moderate return now availa- 
ble on long-term commitments. Truly the way of the in 
vestor, like the way of the transgressor, is hard. 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 





ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject matter. 
While few quotation marks are used, passages that are directly 
quoted are obvious from the context and credit to original 
sources is given. 


Low-Temperature Physics 


SCIENCE 


ENERALLY speaking, any nation with a healthy interest 

in pure research is likely to have a vigorous industry, 
and vice versa, according to Prof. C. T. Lane of Yale Univer- 
sity in an article entitled ‘‘Low-Temperature Physics in the 
USSR,"” published in Scéence for January 23, 1942. 

In the special field of low-temperature physics Russian con- 
tributions both in the pure and applied domain merit special 
attention. At least two excellently equipped laboratories for 
such studies have been built in the last ten years. The best 
known of these is the Institute for Physical Problems at Mos 
cow under the direction of P. L. Kapitza, but excellent work 
has been done at the Physico-Technical Institute at Kharkov 
under W. Schubnikov. 

Kapitza, says Professor Lane, first appeared in England dur- 
ing the twenties at Cambridge, and, with Rutherford’s back- 
ing, had very soon perfected an apparatus for the production 
of magnetic fields some ten times more intense than anything 
previously attained. About 1929, Kapitza’s interest appears 
to have shifted to low-temperature work, probably because he 
recognized that such studies would be of prime importance in 
furthering our understanding of the metallic state. With funds 
supplied by Sir Alfred Mond he created, practically single- 
handed, the Royal Society Mond Laboratory at Cambridge for 
low-temperature work. Almost all the equipment at the Mond 
is of a radically new design, and special mention should be 
made of the Kapitza helium liquefier there. 

This machine marks a new epoch in the technique of gas 
liquefaction, and for the first time opens up the region of 
extremely low-temperature research to smaller laboratories 
whose funds do not permit the expensive and highly special- 
ized equipment previously necessary. 

In a letter to Professor Lane in 1937, Kapitza stated that he 
had resumed his scientific work and seemed quite satisfied with 
his position in general. As head of the Institute at Moscow 
Kapitza has gone ahead in several directions in the low- 
temperature field. He has built another helium liquefier based 
on his Cambridge design and equally successful. Although no 
technical details concerning this plant apparently have been 
published! . . . . it is probably the best liquid-helium equip- 
ment in the world today. 

A second outstanding piece of work has also come from his 
laboratory, and this merits our special attention since it ap- 
parently represents part of a widespread program in the USSR, 
linking low-temperature physics and industry. The Russians 
have instituted a new branch of engineering which they call 


1A photograph of the plant —- in “Twenty Years of Soviet 
Physics,"" by A. E. Joffe, Physikalische Zeitschrift der Sowjetunion, 
vol. 12, 1937, p. 497. 
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THEY FOLLOW THE JOB 
(Five erection engineers whose combined experience in all parts of the 
world totals 145 years. Shown on the gee Grand Coulee Dam, 
they are, left to right, Sam P. Fisher, assembly foreman for Westing- 
house Electric and Manufacturing Company; F. J. Malarkey, turbine 
erection engineer for the Newport News Shipbuilding and Drydock 
Company; H. Walter Berkley, member A.S.M.E., erection superin- 
tendent for Westinghouse; F. A. Smith, erection engineer for the 
Woodward Governor Company; and J. A. Radletz, pat ance erection 
engineer for the General Electric Company._ 


‘deep refrigeration,’’ and much of this program appears to be 
under Kapitza’s direction.? 

This new industry is really an extension of one which has 
been practiced all over the world for a number of years (in one 
restricted field), namely, the production of oxygen, nitrogen, 
and argon from atmospheric air.* The Russians have been the 
first to realize that enormous quantities of valuable raw ma- 
terials go to waste annually in various gases which are by- 
products of many industries. The problem has been to separate 
out the various pure components of these usually complex mix- 


2 **Present-Day Science and Technology in the USSR,"’ by J. D. Ber- 
nal, Nature, vol. 148, September 27, 1941, pp. 360-361. 

3 **New Process for Liquefying Air,’’ by J. H. Awberry, Nature, vol. 
148, July 5, 1941, p. 14. Also Mecmanicat ENGrneggRING, vol. 63, De- 
cember, 1941, p. 913. 
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tures and so make available to the chemical industry an abun- 
dant source of raw materials for the manufacture of plastics, 
synthetic rubber, etc. Low-temperature separation, i.e., the 
progressive liquefaction and removal of the various components 
of a mixture made possible by the fact that each compo- 
nent has a different liquefaction temperature, has been found 
to be a very economical and practical method. It is clear, 
therefore, that any advance in the technique of gas liquefac- 
tion, while interesting scientifically, is likely to have an even 
greater industrial significance. 

Kapitza, continues Professor Lane, has recently perfected a 
new type of liquefaction apparatus which is quite different 
from anything so far attempted anywhere. While it has off- 
cially been applied only to the production of liquid air, it 
seems certain that the Russians are making wide use of it in 
their chemical industry, probably in plants making synthetic 
rubber and explosives. The actual machine, which makes use 
of a special type of low-temperature turbine, is too complicated 
to be discussed in much detail in such an article as this, al- 
though some technical information is available.‘ The sugges- 
tion that a turbine might be a valuable type of machine for gas 
liquefaction is, to be sure, not a new one. It was originally due 
to the eminent English physicist, Lord Rayleigh, about the 
close of the last century. However, it soon became apparent 
that a practical turbine would have to run at an enormous 
speed, some 30,000 rpm, to be efficient, and at such speeds vibra- 
tion becomes a serious problem. It remained for Kapitza to 
overcome these formidable technical difficulties, and the result- 
ing apparatus appears from the published accounts to be very 
reliable and of exceptional efficiency. One enormous advan- 
tage lies in the fact that it operates at very low pressure while 
existing liquefaction equipment does not. This means that for 
large-scale equipment the cheaper and more efficient turbo- 
compressor could be used in place of the cumbersome and ex- 
pensive multistage piston compressors now employed. It is 
probably not too much to say that all existing low-temperature 
industrial equipment has been rendered obsolete by this de- 
velopment. 

Another Russian physicist, M. Ruhemann, has recently pub- 
lished a most illuminating book on the whole subject of gas 
separation by refrigeration.* Ruhemann is a product of the 
Kharkov Institute and judging by the number of publications 
by him on the subject which have appeared in various English 
and Russian journals, he has also taken a leading part in the 
establishment of this new industry. The book is highly tech- 
nical, but would certainly repay close study by anyone inter- 
ested in this field. 

One instance, apart from gas separation, of some of the prob- 
lems which have been solved in the USSR should prove of in- 
terest.to scientists in this country. The so-called ‘‘natural 
gas"’ found in and adjoining oil fields consists largely of meth- 
ane. This gas is much superior to ordinary illuminating gas 
in calorific value, but, more surprising, it is an excellent anti- 
knock fuel for internal-combustion engines. The difficulty lies 
in storage, since a cylinder designed for 150 atmospheres pres- 
sure weighs about ten times more than the methane it contains. 
However, a tank 20 X 15 X 10 ft could hold as much methane 
(liquid) as a two-million cu ft gas holder and would be im- 
measurably cheaper and less dangerous. The advantages of 
such a scheme are obviously very great—such stored gas would 
be of great value in emergencies or when sudden and heavy in- 
dustrial demands on fuel gas occur. 

Despite all this industrial activity in recent years, a good 
deal of purely *‘academic’’ research of high quality has come 

*P. Kapitza, Journal of Physics, USSR, vol. 1, 1939, 


=? 
§**The Separation of Gases,"’ by M. Ruhemann, S ford University 
Press New York, N. Y., 1940. 
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from Kapitza’s laboratory. One such outstanding contribu- 
tion was made during the current year and reported in the 
Physical Review. This had to do with the properties of liquid 
helium. Kapitza had earlier discovered that liquid helium at 
a temperature some two degrees above absolute zero (so-called 
Helium IT) behaves like an ‘‘ideal”’ fluid, apparently possessing 
a vanishingly small viscosity or fluid friction. It appears from 
this latest work that Helium II flows in narrow channels with- 
out change in entropy and accordingly is truly a super fluid. 
We must therefore regard this substance as being unique— 
nothing like it has ever been previously observed. The sig- 
nificance of this discovery for modern atomic physics is likely 
to be of the greatest importance. 


Electronic Micrometer 
ELECTRICAL MANUFACTURING 


N ARTICLE in the October, 1941, issue of Electrical Manu- 

facturing entitled, ‘‘Measuring to 0.000025 in. Without 
Pressure,’’ describes the development of the Carson electron 
micrometer on which consistently repeatable precision measure- 
ments of soft, flexible, or compressible materials can be made 
with the same accuracy as those on hard metal parts. 

The instrument consists of a specially constructed micrometer 
mounted vertically in an insulated bushing over an anvil in a 
table-type *‘C’’ frame. A four-wire cable connects with the 
electronic device which is housed in one half of the carrying 
case. This unit contains two tubes—a rectifier and a pentode 
amplifier—a relay, and one control knob which serves to adjust 
the contact current to zero. Once properly set for the tubes used, 
no further adjustment is necessary. 

In measuring dimensions of metal or conducting materials the 
micrometer tip is brought down into direct contact with 
the work. Contact is indicated by the click of the relay and the 
lighting of two lamps—one on the panel of the electronic unit 
and one in the micrometer stand. It is of academic interest 
that contact is indicated when the air gap is reduced to two 
or three millionths of an inch. 

Two sizes of micrometer dial are available—one graduated to 
0.0001 in. and one to 0.00005 in. With the large dial the instru- 
meént will repeat well within halfa division or 25 millionths of 
an inch. A vernier screw is provided for making the final ad- 
justment. 

The open-circuit voltage between the anvil and micrometer 
tip is about 2 volts, too low for electrostatic attraction to 
cause light materials to cling to the contact point, and the 
closed-circuit current is zero so that there can be no pitting of 
points or material due to arcing when the contacts are opened. 

For measuring soft or compressible materials, most of which 
are nonconductors, a contact member or rider is interposed be- 
tween the work and the micrometer tip. This rider is connected 
to the instrument frame with a flexible wire coil and measure- 
ment is indicated when the tip makes contact with the rider. 
Various types of riders are available for different materials. 

A number of unusual measuring problems have already been 
met during the development stage. For example, precision 
measurements of paper thickness are essential in the manufac- 
ture of electrolytic condensers. With the electronic micrometef 
accurate measurements are being made on single sheets of paper 
no thicker than half a thousandth. Aluminum foil used in the 
same application can be directly measured for thickness. Paint- 
film thickness can be measured without indenting the surface. 
Enameled wire can be measured for diameter and out-of-round, 
even for wires as small as 0.001 in. diam. Photographic-film 
thickness can be accurately gaged, and the effect of humidity 
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on the emulsion thickness measured. Relatively soft trans- 
parent plastic materials such as cellulose acetate and poly- 
styrene can be measured without deforming or damaging the 
material. Linoleum, cork, felt, leather, fabrics, and other com- 
pressible materials can be measured with sufficient precision to 
disclose variations in dimensions and product qualities that 
heretofore were unknown or unsuspected sources of trouble. 


Ball-and-Bucket Viscometer 


ENGINEERING 


NEW type of viscometer, the results from which are 

given in units of dynamic viscosity and not in seconds 
and which, it is claimed, is free from the objections made to the 
efflux type of viscometer, is described in an article in Engineering 
for January 2, 1942. It is known as the Dobbie-MclInnes ball- 
and-bucket viscometer. 

In Fig. 1, the ball is indicated at 4, and the bucket at b; the 
ball is fixed and the bucket is free, and the vertical movement 
of the bucket is limited by the table c. In the position in which 
these parts are shown, the table occupies what is almost its 
lowest position and the bucket is seen at the instant of dropping 
from the ball, when a test is just being completed. At the com- 
mencement of a test the table is raised to support the bucket, 
previously filled with the liquid up to the enlargement of the 
bore, and the ball is in contact with the bottom of the bucket. 
When the table is lowered the bucket falls at-a rate determined 
by the viscosity of the liquid which passes through the narrow 
annular space between the smaller bore of the bucket and the 
ball. 
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It will be seen that the ball is screwed onto the end of a tube 
attached to a plug 4 that closes the chamber containing the ball 
and bucket. The plug, tube, and ball are removable as a whole 
for charging the instrument for a test. This operation consists 
of filling the bucket with the liquid up to the top of the smaller 
bore and then pushing the ball into it as far as it will go, so 
that part of the liquid is displaced into the larger bore, and the 
ball is completely submerged and in contact with the bottom of 
the bucket. The assembly is then placed in the chamber of the 
instrument with the bucket resting on the table, which is held 
up by a wood block or other convenient material so that the 
flange of the block d is about 1/32 in. above the top of the body. 

This position: is, temporary only and is adopted to insure 
contact between'the ball, bucket, and table during the heating 
of the liquid. 

The precision of the heating is one of the advantages of the 
ball-and-bucket viscometer. The body of the instrument con- 
sists of a cylindrical block of metal of good conductivity in 
which are bored three holes, viz., the ball-and-bucket chamber 
on the left, a thermometer well in the center, and a heating 
element and thermostat chamber on the right. The body is 
enclosed in a sheet casing which provides a heat-insulating air 
jacket. The heating elements are of the electric-coil type, with 
the pitch of the coils closer at the ends, as indicated diagram- 
matically, to compensate forend radiation. The current connec- 
tion is a three-point five-ampere plug in a combined socket and 
switch for either direct or alternating current at 250 volts. The 
heating assembly includes a thermostatic bellows element and 
the chamber is filled with medicinal paraffin. It is closed by a 
valve e which plays an important part in the temperature con- 
trol. When the charged bucket is in place, a little olive oil is 
poured into the tube of the ball and into the socket g, a sensitive 
thermometer f is placed in the ball and a similar one in the well, 
the valve ¢ is opened, and the current switched on. The read- 
ings of the two thermometers are then observed and when that 
of the thermometer in the socket approaches within 3 deg of 
the required test temperature, the valve ¢ is closed. This op- 
eration brings the thermostat into action by confining the oil in 
its chamber. By this time the two thermometers show the 
same reading and the temperature of the liquid is, therefore, of 
the desired value. The liquid is heated by conduction through 
the ball and tube, bucket, and table, as all these parts are in 
close contact with one another and with the body. The heat- 
ing is assisted by radiation from the walls of the chamber. 

When the temperature readings are synchronized, the table is 
lowered slightly and the slot 4 in its spindle is engaged with the 
trigger i. The ball, bucket, and table are still all in contact, 
for the slight downward movement required for setting the 
trigger is provided by the seating of the flange of the block d on 
the body. The actual test is now proceeded with. The clock 
is provided with a starting rod projecting from both sides of its 
case toward the top. Pushing of this rod to the right starts 
the clock and simultaneously releases the table trigger, when the 
table immediately falls away from the bucket into the posi- 
tion shown by the full lines, with the end of its spindle resting 
on the pivoted striker arm j. The pivot of this arm carries a 
small toothed wheel meshing with a similar wheel to which 
is connected a finger k. When the table leaves the bucket the 
latter is suspended, by the viscosity of the liquid, from the ball 
and commences to fall, thus bringing the escaping liquid into 
shear. The descent of the bucket under its own weight is com- 
paratively slow as long as the ball is in it, but, once the bucket 
is clear of the ball it will fall suddenly onto the table. The 
momentum imparted to the table spindle is sufficient to tilt the 
striker arm into the position indicated by dotted lines in Fig. 1. 
This movement pushes the clock control rod to the left and 
stops the clock. 
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The reading of the clock in seconds, when multiplied by the 
appropriate constant marked on the particular ball in use, gives 
the required viscosity of the liquid in absolute centipoise units 
at the temperature of the test. It is usual when making viscos- 
ity measurements to repeat the test several times in order to 
obtain an average value. In this respect the ball-and-bucket 
viscometer is probably the most rapidly operated instrument, 
since the liquid remains in the bucket and the temperature can 
be consistently maintained. There is thus no time lost in re- 
filling or in temperature adjustments. Its handiness is enhanced 
by the facts that only a small sample of the liquid is necessary 
and that, since there are no tubes to be cleared, cleaning is easily 
carried out. The tubes employed in viscometers are usually of 
smal] diameter and are therefore easily affected by the presence 
of small particles of dirt or by a roughened surface. The annular 
passage of the ball-and-bucket viscometer, although narrow, 
has no such disadvantage, and the surfaces of both the elements 
are lapped very smooth. Actual tests are made to check the 
constant of each ball. There is no tendency for the bucket to 
take up an eccentric position in plan, relative to the ball; 
neither, since the passage is not a long parallel one, would it 
appreciably affect the results if there were contact between the 
two elements at any point. An annular flow tube, on the con- 
trary, may be considerably affected by contact between the core 
and the wall. 

The instrument described is known as the laboratory elec- 
trically heated type and is designed for use where precise results 
are required and testing is a part of normal routine. For testing 
in the field, however, Messrs. Dobbie McInnes provide an alter- 
native much simpler instrument in a portable wooden case 
which can be set up as a stand. The ball and bucket elements 
are virtually the same as in the laboratory instrument but there 
is no body part and the liquid has to be heated independently 
to the desired temperature. The table and the automatic timing 
devices are omitted, and the timing is done by a stop watch or 
by a stop clock. 


Industrial Uses for Silver 


AMERICAN SILVER PRODUCERS’ RESEARCH PROJECT 


ILVER in a variety of forms has been made available with- 

out charge, on a consignment basis, to responsible manu- 
facturers who are prepared to apply it intelligently in the solu- 
tion of new research and development problems. Moreover, 
expert advice in the application of silver can be had for the 
asking through the American Silver Producers’ Research Proj- 
ect in which most of the important American producers of 
silver are represented, and through whom the announcement 
was made public. An objective, of course, is to find new in- 
dustrial uses for silver. Such applications have been growing 
rapidly for a decade. 


SILVER ANSWERS SOME PRESSING METAL NEEDS 


Manufacturers who are having trouble in securing copper, 
brass, stainless steel, and certain other scarce materials, espe- 
cially for nondefense needs, may well give a thought to silver. 
There is sufficient silver available in world markets and its cost 
is lower than that of several other metals now being used in 
large quantities. Silver is easily worked and can be had in 
such forms as sheets, strips, rod, tube, and wire, not to mention 
other forms. A variety of alloys having diverse and useful 


properties are also available, as are certain metals clad with 
silver. 

In parts of small size, and especially those which require 
much work in fabrication, material costs are often a small part 
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of total cost even though the unit cost of the material is high. 
Silver often fits in well in such cases and may even enable manu- 
facturing to continue when otherwise it would have to stop for 
lack of other metals. Silver always has a high reclaiming 
value and correspondingly increases the intrinsic value of the 
product in which it is used. 

High resistance to corrosion and high electrical and heat con- 
ductivity are among the many important advantages of silver 
in industrial applications. 


LEAD-SILVER SOLDERS TO CONSERVE TIN 


Should tin supplies from the Orient be greatly curtailed or 
cut off, conservation of present supplies will become imperative. 
The use of tin-lead solders will doubtless have to be greatly 
curtailed. Two types of lead-silver solders containing no tin 
are finding increasing use. One of these is the eutectic alloy 
which contains 21/2 per cent silver and 97!/2 per cent lead. It 
flows at about 580 F. The other is a proprietary alloy com- 
posed of 2.5 per cent silver, 0.25 per cent copper, and 97.25 per 
cent lead. It starts to melt at about 580 F and flows at about 
661 F. These are relatively ‘‘soft’’ solders and should not be 
confused with the silver brazing alloys and ‘‘hard’’ silver 
solders having melting points of 1175 to 1600 F. 

In suggesting the use of lead-silver soft solders for cans and 
other containers, it is pointed out that a lead-silver solder con- 
taining 2.5 per cent silver costs less than lead-tin solders in 
which the tin content is above 25 per cent. This is significant, 
since the much used tin-lead soft solders contain 50 per cent of 
tin. As the lead-silver solders have higher melting points than 
the lead-tin solders, higher temperatures can be applied in bak 
ing synthetic coatings used as linings, especially in beer cans 


USES OF SINTERED SILVER INCREASING 


The use of silver in powder metallurgy is increasing. It is 
employed for making mechanica] mixtures containing metals 
such as nickel which do not alloy with silver except in small 
proportions. Graphite, tantalum, molybdenum, and tungsten 
are among the materials mixed in finely powdered form with 
silver powder, compressed and sintered at a temperature slightly 
below the melting point of silver. 

Some resulting products can be rolled into sheet or drawn 
into rod which are used, at present, chiefly for making electrical 
contacts and welding electrodes, though other applications are 
contemplated. Even wire suitable for heading operations is 
produced, since silver itself is ductile and helps to form ductile 
mixtures. It is possible to make mixtures almost as dense as 
might be expected if complete alloying were possible. On the 
other hand, if an ingredient which can be volatilized after press- 
ing has been done is added, a uniformly porous product can be 
produced. 


SILVER FOR BUS BARS? 


Now that copper production can barely keep pace with de- 
fense needs, the use of silver in bus bars has been suggested and 
has more than academic interest. If government-owned power 
plants or even those of private companies replaced copper bus 
bars with those made of silver, thousands of tons of high- 
purity copper could be released for defense applications. The 
silver presumably would come from reserves now idle in govern- 
ment vaults or from newly mined silver which the government 
is constantly purchasing from domestic producers. It might be 
lent and returned later when needs for copper are less pressing. 

Silver, of course, ts the best electrical conductor known and 
has other excellent physical properties suiting it for use in bus 
bars. It is easily fabricated and can be silver-soldered or brazed 
with silver alloys in the same way that copper bus bars are 
brazed. 
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SILVER ENGINE BEARINGS 


Silver-lined bearings are 
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troplating, although it is 
possible that other methods 
of application have been 
found suitable. Subsequent 
to application, the silver is 
understood to be machined 
to hold the close limits on 
dimensions required in air- 
craft work. Silver removed in machining and that applied on 
bearings which are damaged in process or may be rejected for 
minor defects is easily reclaimed, of course. All silver coat- 
ings on bearings in service are believed to be pure silver which, 
of course, has high corrosion resistance and is not attacked by 
corrosive agents sometimes found in lubricating oils. In this 
respect, the bearings are quite different from those made from 
cadmium alloyed with small proportions of silver and should 
not be confused with such alloys. 

Although the silver coatings applied to bearings are under- 
stood to be about as thick as those of babbitt previously used, 
most silver coatings applied to metals for industrial and other 
uses are well under 0.001 in. in thickness and are low in cost 
because the quantity of silver used is small and is readily ap- 
plied by plating and other means. New uses for such coatings 
are being found and are expected to multiply as their excellent 
properties for industrial applications become more widely 
known. 


N.A.C.A. Annual Report 


NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 


or costly property damages. 


N January 12 the National Advisory Committee for Aero- 

nautics released a summary of its annual report, prepared 

by Jerome Hunsaker, chairman of the committee and fellow 

and past vice-president of The American Society of Mechanical 
Engineers. Excerpts from the summary follow. 

The desired characteristics of the naval and military types of 
aircraft now included in the national-defense program are such 
that both fundamental and specialized research are necessary to 
realize the performance required. 

The outstanding fighters of 1940-1941—the British Spitfire 
and Hurricane airplanes and the German Messerschmitt 109F— 
had maximum speeds of the order of 360 mph. The American 
aircraft program must provide new fighters for 1941-1942 of 
much higher speed. A speed of 400 mph and as much more as 





President Roosevelt’s recent safety proclamation called on every citizen to cooperate in “preventing 
wastage of human and material resources of the Nation through accidents.” Above is the new guide on brak- 
ing distances for automobiles according to weather conditions affecting road surfaces, based on National 
Safety Council research. Over 3,000 tests were made on frozen Lake Cadillac, Mich., and snow-covered roads 
under direction of Professor Ralph A. Moyer of Iowa State College, chairman of Committee on Winter Driv- 
ing Hazards. (Actual stopping distances are 22 feet more than each of the average braking distances shown 
above because it takes average motorist three-quarters of a second to react and apply brakes after seeing 
reason to stop. This means 22 feet at 20 miles per hour.) Study of chart may prevent needless deaths, injuries 


is practicable is an obvious necessity. The factors involved in- 
clude not only clean aerodynamic design, but the discovery of 
new principles and facts whose application in design leads to 
real improvements. It is not enough merely to increase the 
horsepower and to smooth the surfaces. 

It was necessary to develop a new wing section of low-drag 
type to obtain accurate data, in a low-turbulence wind tunnel, 
of its lift and drag, to determine the effect of various types of 
flaps for increasing lift, and the action of normal and other 
lateral-control devices. It was also essential to re-examine the 
method of cowling and cooling of both air-cooled and liquid- 
cooled engines at high air speeds. Special cowlings were re- 
quired to handle the air needed to cool the engine, the oil radia- 
tor, the intercooler and, in the liquid-cooled type, the radiator 
This work was based on theoretical analysis and proved in 
wind-tunnel and flight tests. 

Propellers of usual design are inefficient at extreme speeds. 
New propeller-blade sections and new plan forms for the blade 
have had to be developed to keep the losses under those condi- 
tions to a minimum. Again theoretical studies and wind- 
tunnel tests together were necessary to arrive at a practical 
solution. 

At high speed the airplane is subject to compressibility 
effects. The wing, the fuselage, the propeller, and other parts 
must be designed to eliminate compression waves as far as pos- 
sible. This requires testing in a high-speed wind tunnel. 

Altitude requirements have been much increased. They de- 
mand better supercharging equipment and better cooling of the 
engine and the intercooler at high altitudes. 

In planning the design of a new military airplane special 
model tests are necessary to determine its spinning characteris- 
tics. Where the design is of a radically new form, tests are also 
made in the free-flight tunnel to be assured that the design will 
have adequate stability and control. 

Research Facilities. The committee initiated its present pro- 
gram of expansion of research facilities in 1938. Through the 
support of the President and the Congress since that time, the 
committee has been able to place in operation during the last 
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year seven wind tunnels of major significance, and a structures- 
research laboratory, all now fully engaged on urgent problems 
relating to the defense program. The new wind tunnels at 
Langley Field are: A 20-ft free-spinning tunnel, a stability 
tunnel, a two-dimensional tunnel, and a 16-ft high-speed tun- 
nel. At Moffett Field the new tunnels so far placed in operation 
include a 16-ft high-speed tunnel, and two 7 X 10-ft high- 
speed tunnels. 

There are under way at Moffet Field a low-turbulence high- 
speed tunnel, a supersonic tunnel, and a full-scale tunnel. 

An aircraft-engine research laboratory is under construction 
at Cleveland, Ohio. This will include: Special equipment for 
research on engines and accessories, propellers, fuels, and lubri- 
cants; an.ice tunnel for the study of problems of ice formation 
in flight; and a novel, high-speed engine research wind tunnel 
to operate under conditions of temperature and density existing 
at high altitudes. 

There is also under construction at Langley Field a second 
seaplane towing tank, a seaplane impact basin, an electric 
power-generating plant, an additional shop building, and ex- 
tensions to the flight research laboratory and to the service 
and administration buildings. 

In the present emergency the committee, with the special ap- 
proval of the Congress, has increased its use of available re- 
search facilities in educational and scientific institutions and in 
the National Bureau of Standards. The work so done supple- 
ments that of the committee’s own laboratories; and the com- 
mittee’s research contracts enable scientists of special qualifica- 
tions to work upon problems of national importance which 
they would otherwise lack the means to investigate. 

Relation of Research to Civil Aviation. With the exception of 
dive-bombing problems and problems incident to armament in- 
stallations, practically all of the research of the committee is 
directly applicable to civil types of aircraft. Improvements in 
large two- and four-engine airplanes of the bombing type will 
undoubtedly be reflected in transport airplanes of tomorrow. 
New and improved engine installations, wing forms, and pro- 
peller designs developed for military types will be important 
factors in increasing the speed and efficiency of future civil air- 
craft. 

Strengthening of Subcommittees. Under the law it is the duty of 
the National Advisory Committee for Aeronautics to ‘‘super- 
vise and direct the scientific study of the problems of flight with 
a view to their practical solution”’ and also to ‘‘direct and con- 
duct research and experiment in aeronautics." 

To assist in the discharge of these duties and in the determi- 
nation of present and future research needs of aeronautics, civil 
and military, the committee has established standing technica] 
subcommittees composed of specially qualified representatives 
of the governmental agencies concerned and of experts from 
private life. The members of the subcommittees, like the mem- 
bers of the main committee, serve as such without compensa- 
tion. 

The subcommittees prepare and recommend research projects. 
Most of the projects recommended for investigation are as- 
signed to the committee's laboratories. Some projects are 
assigned to the National Bureau of Standards and others to 
universities and technical schools, depending on where the 
necessary research equipment exists and upon the availability 
of a qualified staff. This policy makes effective use of existing 
research facilities, stimulates aeronautical research, and also 
has the advantage of training research personnel. 

The technical subcommittees, now increased in number and 
strengthened in personnel, have been meeting with greater fre- 
quency. This has led to stimulation and clarification of think- 
ing and to greater co-ordination of effort. In all, some 183 per- 
sons are serving on the various technical subcommittees. 


MECHANICAL ENGINEERING 


In addition, frequent conferences devoted to special topics are 
held with engineers and designers from the industry who 
are responsible for parts of the defense program. These confer- 
ences bring members of the committee's scientificstaff in contact 
with those who apply the results of their research work. 


Turbine Locomotive 
PROCEEDINGS, THE INSTITUTION OF MECHANICAL ENGINEERS 


HE address by W. A. Stanier, president, before The Institu- 

tion of Mechanical Engineers, entitled “The Position of the 
Locomotive in Mechanical Engineering,’’ and published 
the Proceedings, vol. 146, December, 1941, pp. 50-61, covers the 
development of the steam locomotive as the author has seen it 
from 1892 to the present. 

In this comprehensive review, mention is made and some data 
are given on the ‘‘Turbomotive’’ which may be of special inter- 
est to American engineers: 

The only ‘‘abnormal’’ locomotive type available for every- 
day active service in Great Britain, says Mr. Stanier, is the Lon- 
don, Midland and Scottish ‘“Turbomotive’’ w hich substitutes 
in the simplest possible manner a turbine and gear drive for the 
normal reciprocating layout. No condenser is fitted, so the in- 
crease in basic thermal efficiency compared with a standard 
locomotive is small. There are possibilities, however, of more 
economical working at high power outputs, while the purely 
rotary working parts, being totally enclosed, may promote 
lower upkeep costs. This engine has now run 185,700 miles in 
express service, but data are not yet available for a fina] summing 
up of all the results. Some particulars of its fuel consumption 
are available. 


DYNAMOMETER-CAR TEST RESULTS ON 4-6-2 
TURBOMOTIVE, BUILT 1935 
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The National Roster 


SCIENCE 


EMBERS of the A.S.M.E. will recall having been asked to 

fill out and file in Washington for the National Roster 

of Scientific and Specialized Personnel questionnaires covering 

their education and professional] qualifications. Ina third prog- 

ress report on the activities of the Roster, published in Scsence, 

Jan. 23, 1942, Dr. Leonard Carmichael, the director, presents 
the accompanying table. 

In connection with uses to which the Roster has been put, 
Dr. Carmichael says: 

It is interesting that from this list already more than 50,000 
names have been presented to various defense agencies and other 
government bureaus for consideration in connection with ap- 
pointments. Almost all the requests that come to the Roster 


office are of a confidential character and it is not possible at this 
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TABLE 1 DISTRIBUTION OF INDIVIDUALS REGISTERED WITH 

THE NATIONAL ROSTER OF SCIENTIFIC AND SPECIALIZED 

PERSONNEL BY PROFESSIONAL FIELD AND EXTENT OF EDU- 
CATION, SEPTEMBER 1, 1941 








Ixtent of education 








Field of be i) o 
specialization he be = Cm = 
° ba Y ge oe _ 
o "2 Ss A e S 
S & 3 a) = S 
im) rm joa +Z, >) & 
Languages ...... 2,785 1,607 1,598 116 566 6,67: 
Gemeties 2c cew eve 435 164 82 13 61 755 
TOOIOET ccc neces 1,500 975 597 28 294 3,394 
Physiology ..... 554 50 13 1 618 
ee Ere 741 247 79 3 6 1,076 
Bact., Immu., 

ar 1,384 349 369 25 56 2 182 
AURtOMY 66660 184 25 13 1 3 526 
Tropical med. ... | 245 30 18 D 298 
Chemistry «200. 7.345 7,378 19,093 1,242 3,394 38,452 
PANEER. 6c 0 esi0' 2,507 1,679 1,335 82 218 5,821 
Mathematics .... 1,502 1,838 880 31 44 4,295 
Geeleey .cceves 932 1,020 1,996 147 484 4,579 
Actuarial sci. ... 9 96 278 8 100 491 
Speleology ...... 17 6 13 2 26 64 
Horology ...+<+- ecanaia ee 16 2 663 681 
os 135 1,616 5,825 291 1,357 9,224 
Marine eng. .... 4 76 313 51 269 713 
Barety CNR. 2... 9 41 366 59 585 1,060 
Tratlic eng. ..... 2 31 125 8 100 266 
Radio eng. ...... 108 348 905 73 704 2,138 
Testing mat. eng.. 70 211 567 36 237 1,121 
Chemical eng. ... 331 595 1,915 138 317 3,296 
Electrical eng. .. 228 1,339 5,402 219 1,205 8,393 
Mechanical eng. 117 1,055 4,500 288 1,478 7,438 
Motion Pict. eng.. 2 12 69 9 124 216 
Automotive eng. . 48 215 1,047 99 1,145 2,554 
Aeronautical eng.. 55 328 1,627 139 988 3,137 
Management eng.. 103 309 1,136 98 1,114 2,760 
Heating and vent. 

Oras. 19 159 851 95 696 1,820 
Mining and met. 

Eee 335 856 2,733 154 612 4,690 
Economies ...... 1,103 867 425 17 105 2,517 
Accounting ..... 1 42 176 36 393 648 
Psychology ..... 1,957 1,013 181 7 10 3,168 
Anthropology < oon 147 95 14 32 569 
Hist. and pol. sei. 2,120 1,367 413 17 64 3,981 
Personnel adm. 348 1,350 1,178 100 608 3,584 
Speech pathology. 70 110 Be ease 10 229 
Statistics ....... 595 615 517 29 108 1,864 
Geograpliy ...... 231 171 98 8 56 564 
Sociology ....... 472 301 133 4 23 933 
tecreation leader- 

MO. 665660 + 0% 33 311 650 52 185 1,231 
Plant path., hort. 

Ond Agr. ....0 1,020 839 642 21 69 2,591 
Forestry and range 

MGMT, 2.0 cee es 136 982 2,272 71 418 3,879 
Animal sciences . 350 684 5,887 9 


’ 57 25 7,237 
30,723 31,454 66,467 3,891 19,191 151,726 





time to describe them. It can be said, however, that especially 
large numbers of demands have been presented for individuals 
in the fields of physics, electrical engineering, aeronautical en- 
gineering, Marine engineering, and mechanical engineering. 
Significantly large numbers of requests have also been received 
for individuals with special language skills or with a com- 
bination of some other professional competency and language 
skill. There have been demands also for a good many econo- 
mists and psychologists, and, indeed, there have been some re- 
quests for men in each of the fields covered by the Roster. 

A few examples of the sort of requests which come to the 
Roster from nonconfidential sources may give an indication of 
the character of demands in the confidential areas as well. 

The Bureau of Mines of the Depattment of the Interior re- 
quested names of chemical engineers skilled in extractive metal- 
lurgy, especially in the field of aluminum. 

The Interstate Commerce Commission requested a transpor- 
tation economist capable of assuming responsibility for -con- 
ducting independent research and using statistical data in the 
investigation of the economics of transportation. 
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An investigating committee of the United States House of 
Representatives requested the names of experts in the fields of 
economics, sociology, transportation, and job statistics to per- 
form tesearch and analysis in connection with national-defense 
migration. 

The Office of Price Administration and Civilian Supply re- 
quested a number of mathematical statisticians. 

Engineers of various types have been requested for the Panama 
Canal Zone. 

The Office of Production Management has requested, under 
specific description, more than thirty economists skilled in 
such fields as brass, cadmium, hides, rubber, cork, and miscel- 
laneous metals. 

The National Youth Administration requested the names of 
individuals eligible for appointment as radio engineers to pro- 
vide advisory service to state administrators in connection with 
the training of young radio operators. 

From the Securities Exchange Commission a request for statis- 
ticians in securities and corporate finance has been received. 


Hydroelectric Power in Canada 


DEPARTMENT OF MINES AND RESOURCES 


HE annual review of hydroelectric progress in Canada, 

prepared by the Dominion Water and Power Bureau, De- 
partment of Mines and Resources, Ottawa, indicates the con- 
tinued intensive efforts of the hydroelectric industry to meet 
the constantly growing demands for power for war purposes. 
These demands were met by the bringing into production of 
new water-power installations, by the construction of new 
transmission-line facilities and interconnection of | existing 
transmission systems, by the diversion to primary use of large 
amounts of hydroelectric energy that had formerly been sold as 
secondary power for steam raising in electric boilers, and by 
the continuation of daylight saving during the winter months. 
Apprehension was caused for a time by midyear water shortages 
in certain areas but these were corrected by substantial precipi- 
tation in the later months. 

The increasing demand for power is shown by the monthly 
figures of output of Canada’s central electric stations as com- 
piled by the Dominion Bureau of Statistics. For the 10 months 
ended with October the total output was more than 8 per cent 
in excess of the output for the corresponding period in 1940, and 
there is every indication that the total output for the year will 
reach a new record of more than 33 billions of kilowatthours. 
Of greater significance is the increase of 22 per cent during the 
first 10 months of the year in the power generated for primary 
use in Canada. This indicates the great increase in industrial 
activity due to war production and reflects the very substantial 
diversion of secondary energy to primary use to which refer- 
ence has already been made. Compared with 1939 this diver- 
sion of secondary energy to primary use is equivalent to about 
640,000 continuous horsepower. 

New water-power installations during 1941 totaled 254,600 
hp. This, together with 6000 hp resulting from equipment 
replacement not previously reported, brings Canada's total 
hydraulic installation as of January 1, 1942, to 8,845,038 hp. 
There are, as well, other undertakings under way which should 
add more than 650,000 hp to this total during the next year and 
a half. Transmission-line extensions and interconnections of 
existing systems carried out during the year were of the utmost 
importance in facilitating the effective exchange of hydro- 
electric energy in certain areas, thereby utilizing available 
power supplies to the greatest advantage for increased war 
production. 











COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Coal-Handling Systems 


ComMENT By C. B. Bricos! 


In his paper,’ the author mentions a 
remote-controlled electric locomotive in 
use for switching and spotting at a cen- 
tral station. 

There is a locomotive of this type in 
use at the Northeast Station of the Kan- 
sas City Power & Light Company. Since 
it has proved so satisfactory, it is felt 
that a brief description of the locomotive 
and its duties might prove to be of some 
general interest. 

Coal is consumed at Northeast Station 
in amounts varying from 300 to 1500 tons 
per day. Since all of this coal is deliv- 
ered by rail, the problem of moving and 
spotting the cars inside the yard is an 
important one. Two elevated tracks 
have been provided at the plant in order 
that incoming coal may be dumped from 
the cars directly into a hopper below. 
From this outside hopper, the coal is 
carried on a belt over the weighing ap- 
paratus to two separate bucket conveyers 
which carry the coal to the top of the 
boiler room where, in turn, it is distrib- 
uted on belts to the individual bunkers. 

Briefly, there are three distinct sched- 
ules of switching and spotting at North- 
cast: 


1 The first and lightest of these sched- 
ules occurs for a period of approximately 
seven months, during the warmest 
weather whencoai consumption is low, be- 
cause of the large amounts of gas burned. 
This daily warm-weather operation in- 
cludes switching and spotting from five 
to ten loaded coal cars over the unloading 
hopper, one at a time; removing one 
loaded ash car from the plant and replac- 
ing it with anempty. On this schedule, 
the locomotive is in motion about 45 min 
and travels approximately 2'/, miles each 
day. 

2 The second schedule which occurs 
during normal winter operation requires 
the locomotive to remove from ten to fif- 
teen loaded coal cars from the building 
where they had been placed the day be- 
fore for thawing overnight and to spot 





1 Kansas City Power and Light Company, 
Kansas City, Mo. Jun. A.S.M.E. 

2 “‘Coal-Handling Systems for Central Sta- 
tions,"” by George C. Daniels, MecnaNicay 
ENGringgRING, November, 1941, pp. 801-806. 


these cars over the unloading hopper; to 
place from ten to fifteen loaded cars inside 
the building for use the next day; to re- 
move one loaded ash car from the plant 
and replace it with an empty. While 
operating on this normal winter schedule, 
the locomotive used travels about 7.8 
miles and is in motion approximately 
three hours. 

3 The third and most severe schedule 
occurs in the winter on a few week days 
when no gas is available and a maximum 
amount of coal isconsumed. During this 
schedule, the locomotive travels a mini- 
mum of 8.2 miles and is in motion at least 
3'/2 hours. 


Until 1939, a 60-ton steam locomotive 
was used for these switching and spot- 
ting operations. The average cost of 
fuel and maintenance on this steam loco- 
motive was $4600 per year or about $1.80 
per hour of operation. 

At that time, a study was made to find 
a less expensive method of moving the 
cars. Four new methods were finally 
suggested, each of which proved to be 
more economical than the full-time use of 
the steam locomotive. 

The first idea considered was the instal- 
lation of a cable-operated car haul on the 
elevated tracks for spotting cars over the 
unloading hopper. This device was to 
have a steel cable fitted with a car hook 
and operated between head and tail 
sheaves at 400-ft centers. The car puller 
was to be capable of exerting a sustained 
pull at a speed up to 50 fpm for starting 
and moving two 50-ton loaded cars plus 
three empties in either direction. The 
total cost of this car puller was to be 
around $15,000. It would have released 
the steam locomotive for other service for 
a portion of the day but did not entirely 
eliminate its use. 

The second plan was to purchase a 
remote -controlled alternating - current 
overhead-trolley locomotive to perform 
the same duties required of the car puller. 
This trolley locomotive would have cost 
about $14,000, including trolley, and 
would have been superior to the car puller 
due to lower maintenance and less wear 
on the cars. However, its slow operat- 
ing speed and the impracticability of in- 
stalling 3-phase trolleys around the yard 
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prevented its use elsewhere and the steam 
locomotive would still have been re- 
quired. 

A 50-ton Diesel-electric locomotive 
was considered in the third plan. It was 
to be operated in the conventional man- 
ner for switching, but it was also to be 
equipped with a 125-v a-c overhead trol- 
ley for operation by remote control when 
spotting cars over the unloading hopper. 
The Diesel-electric could not be operated 
by remote control when generating its 
own energy because of difficulties in 
engine governing. The cost of the loco- 
motive, including a motor generator set 
and remote-control apparatus, was to be 
$29,150. However, the cost of this plan 
cannot be compared with costs of the 
first two, since the Diesel-electric loco- 
motive completely eliminates the use of 
the steam locomotive. 

The fourth plan, and the one carried 
out, was the purchase of a 50-ton electric 
storage-battery locomotive having a 
combination remote-and-regulation-type 
control. This locomotive is equipped 
with a 600-ft self-retrieving control cable 
for connecting to a fixed remote-control 
station, located near the unloading hop- 
per. The 96-cell 725-amp-hr battery is 
discharged in two 48-cell groups, con- 
nected in parallel for low-spced operation 
and in series for higher speeds with light 
loads. The cost of this locomotive was 
approximately $24,000, including charg- 
ing-station equipment. There are many 
outstanding advantages to be claimed for 
the battery locomotive at Northeast. 
No fireman is required and about three 
hours of one man’s time is saved each 
day, while the cars are being spotted over 
the unloading hopper and dumped. The 
cost of power required is practically 
negligible, since charging is done at 
night during off-peak load conditions. 
The battery locomotive is also a dual-pur- 
pose unit as it is possible to do all the 
switching required between periods of 
spotting. 

The new locomotive has been in service 
for nearly two years, during which time it 
has proved quite satisfactory. Because 
of the simplicity and ruggedness of de- 
sign it is felt that maintenance will be 
very low. The total cost of maintenance 
and power for charging amounts approx!- 
mately to $1200 per year or 47 cents per 
hour of operation, including an allow- 














rice 
eit 
use 
de- 

be 
nce 
yx1- 
per 


yw- 








Marcu, 1942 


ance for battery replacement every eight 
years. 
Since fuel and maintenance on the origi- 


nal steam locomotive amounted to 
$4600, an annual saving of $3400 may be 
claimed without considering the de- 
creased costs of operating labor. If the 
saving of $1060 per year due to decreased 
operating labor is added to this figure, the 
total annual saving becomes about $4460. 
When a fixed charge of 121/2 per cent per 
year is used, the amount justified for this 
purchase becomes $35,700, a sum which is 
50 per cent greater than the actual cost of 
the battery locomotive. 


ComMENT BY J. M. DraBE.te® 


The author has made a valuable contri- 
bution to the literature on coal-handling 
systems, particularly for those who 
handle Midwestern fuels where spontane- 
ous combustion in the pile is a serious 
matter. The use of the bulldozer, the 
catryall, and the tractor means a high 
compact pile which air cannot enter and, 
consequently, the hazards of spontaneous 
combustion are thereby materially re- 
duced. 

The use of this type of equipment goes 
far toward reducing the very high invest- 
ment charges on the conventional storage 
systems which have heretofore been used 
and which also cause a great deal of dif- 
ficulty due to separation and segregation. 


ComMMENT BY M. K. Drewry? 


The total average coal-handling cost of 
37.6 cents per ton, reported in the paper, 
representing as it does about 10 per cent 
of the average coal cost, points to the pos- 
sibility that a little less attention to re- 
finement for station efficiency, and more 
attention to coal-handling charges, may 
be warranted. The wide variation in 
actual coal-handling charges reported 
suggests that, aside from local factors, 
important economies in this station serv- 
ice remain to be exploited. 

Breakdown emergency coal handling 
might well be planned as an integral part 
of the total coal-handling plan so that 
over-all costs area minimum. Choice of 
two half-size independent systems, both 
Operating, may be less expensive in some 
cases than one efficient full-size system, 
plus an emergency system of crude design. 
Because fixed charges are about 3 times 
Operating charges, at least 16-hr opera- 
tion seems warranted; 24-hr operation 
of half-size emergency apparatus would 
supply most emergency needs. 


Consulting Engineer, Iowa Electric Light 
and Power Company, Cedar Rapids, Iowa. 
Mem. A.S.M.E. 

“ Assistant Chief Engineer of Power Plants, 
isconsin Electric Power Company, Milwau- 
kee, Wis. Mem. A.S.M.E. 


Spontaneous combustion in large coal 
piles, exposed to high and continued 
winds, cannot always be prevented with 
certainty by tractor treatment during 
storage, especially when storage rate and 
method preclude compacting in thin lay- 
ers. Covering with an airtight layer of 
fine coal has the advantage that air leaks 
are evidenced by vapor discharges and are 
readily and definitely stopped. Thus, 
prevention of firing is assured, which is 
very important in large piles. 

The dust-tight coal bin of the author's 
design is novel and interesting. Coal- 
dust fire hazard of conveying equipment, 
a real threat to interruption of service, is 
an important advantage of this design. 

The author deserves commendation for 
this useful paper. His inclusion of actual 
operating costs of several systems makes 
the paper especially valuable. 


Comment By A. j. Stock® 


The flow of solid materials is not very 
well understood. Most engineers de- 
sign bunkers, or downspouts or hoppers 
beneath them, along lines that would be 
good hydraulic design. Solid materials 
follow different laws of flow. 

The sharp pyramid-bottom coal bunker 
that is now receiving so much favor, ag- 
gravates the sticking tendencies of the 
fuel rather than helps the flow. Bunker 
sides placed at a flatter angle to the hori- 
zontal will definitely improve the charac- 
teristics of the bunker as far as coal flow 
characteristics are concerned. 

We believe that a study of the laws of 
flow of granulated materials would prove 
to be of great benefit to all power-station 
operators, as well as to engineers in a 
wide variety of other industries. We 
have suggested to E. R. Kaiser of 
the Research Committee of the Fuels 
Division of the A.S.M.E. that such a re- 
search program be undertaken. 

We might add to the author's com- 
ments, regarding trends in the design of 
coal-handling equipment, that we have 
noticed in recent years a decided increase 
in the size of coal valves. Practically all 
pulverized-fuel plants today are using 18- 
in. coal valves. Large stoker installa- 
tions are using 16-in. valves, and small 
stoker installations are using 14-in. 
valves. Numerous central stations are 
using even larger valves. Several instal- 
lations of 24-in. valves have been made, 
and one installation is going in with 30- 
in. valve$. An increase in the valve size 
has been made necessary because of the 
greater sticking tendency of the fuel. 

A decided trend has been noted toward 
making the connection between the 





5 Engineer, Stock Engineering Company, 
Cleveland, Ohio. Mem. A.S.M.E. 
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bunker and stoker or the connection be- 
tween the bunker and pulverizer abso- 
lutely dust-tight. Some installations 
which we have built have carried this 
feature to the point of making all equip- 
ment in this zone even pressure-tight. 

The difficulties experienced with the 
sticking of fine damp coal in totally 
enclosed dust-tight systems has developed 
a demand for some means to indicate 
whether or not the coal is properly flow- 
ing within the various spouts and chutes. 
Suitable alarm systems are now availa- 
ble. 

We disagree with the author's state- 
ment to the effect that the ‘‘weighing of 
coal to individual boilers is finding less 
favor than formerly.’’ Information at 
hand indicates that this is far from the 
case. In fact, the majority of central- 
station boilers are now being equipped 
with individual coal scales. One reason 
why individual scales are finding greater 
favor is because boiler units have become 
larger and, therefore, the investment in 
this scale as a percentage of the total proj- 
ect has become smaller; hence the bene- 
fits to be derived from the scale are more 
readily justified. Another reason why 
individual scales are gaining in favor is 
that, in recent years, coal scales have 
been greatly improved in design and they 
can now be obtained absolutely dust- 
tight. 

Coal scales also present a very satisfac- 
tory arrangement for obtaining coal 
samples. Samples of coal can be taken 
at the point of discharge from the feed 
belt of the scale. At this point the coal 
stream is reduced to a small cross section 
and, therefore, satisfactorily representa- 
tive samples can be obtained. 


Progress in Railway 
Mechanical Engineering 


To THe Eprror: 


The report of ‘‘Progress in Railway 
Mechanical Engineering, 1940-1941°'® 
represents a most notable addition to 
railroad literature, upon which the mem- 
bers of the A.S.M.E. may well look with 
a great deal of pride, since it constitutes a 
record of much value, not only now, as 
a mark of current progress, but as a his- 
toric document available for future refer- 
ence. 

It is indeed sad to note, however, that 
this report was compiled by a nonrail- 
road man, with the co-operation of two 
individuals, only one of whom is a rail- 
road man. It is more sad to review the 
personnel of the Executive Committee of 


6 Published in MecnanicaL ENGINEERING 
for December, 1941, pages 879-892. 
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the Railroad Division, less than half of 
whom, not including the present chair- 
man, are railroad men, and to note that 
of ten past-chairmen of the Railroad Di- 
vision only two were railroad men. 

A number of reasons may be advanced 
to account for these melancholy statis- 
tics, all of which are humiliating to those 
who are responsible for the operation of 
railroads in this country. Perhaps the 
most embarrassing, though not the most 
obvious, explanation may be that rail- 
road men as a Class are not articulate, 
taking perhaps a somber pride in con- 
sidering that they deal in things rather 
than with words, and are thus content to 
let others be vocal while they remain 
modestly in the background, as did 
Martha of old. 

It seems too bad, however you look at 
it! 

Yours very truly, 
**R. Roader.”’ 


Carnegie’s Part 


To rHe Epiror: 

Will you allow me to record a his- 
torical event which I know to be correct: 

When a committee asked Mr. Andrew 
Carnegie if he would donate funds for a 
United Engineering Building, including 
The Engineers’ Club, Mr. Carnegie asked, 
‘*How much?”’ He was told $250,000 and 
once replied, “‘I am not interested but 
when you gentlemen find out what a 
building suitable for the American engi- 
neers ought to cost come and see me 
again.” 

Later young Mr. Calvin W. Rice called 
on Mr. Carnegie, who again asked *‘How 
much2"’ Mr. Rice said, $1,000,000. 

Mr. Carnegie replied, “I will give you 
a million dollars.”’ 

‘But look here, young man, if the 
building costs seven dollars more than 
the million I won't kick about the ex- 
tra seven dollars." 

Then Mr. Rice went to Europe (proba- 
bly Mr Carnegie suggested the trip), and 
when he came back he again called on 
Mr. Carnegie and said, ‘I think I made a 
mistake in asking for one million. I 
think that we need a million and one 
half."" Mr. Carnegie at once replied, 
“T'IL give $1,500,000"’—which promise he 
confirmed in his famous letter of March 
14, 1904, which now, cast in bronze, 
decorates the entrance hall of our En- 
gineering Societies Building. 

This was probably the most uncondi- 
tional gift that Mr. Carnegie ever made 
and resulted in our two magnificent build- 
ings. 

T. Kennarp THomson.’ 


7 Consulting Engineer, New York, N. Y. 
Life Mem. A.S.M.E. 





MECHANICAL ENGINEERING 


Aims and Objects of the A.S.MLE. 


To THe Epiror: 


The letter to the editor by Gregory M. 
Dexter on ‘‘Aims and Objects of The 
American Society of Mechanical Engi- 
neers,’ which appeared in the December, 
1941, issue of MecHANICAL ENGINEERING, 
sort of brings a question to the floor that 
has been discussed in the ‘‘cloakrooms’’ 
for many years. I admire Mr. Dexter's 
courage and the admirable manner in 
which he has presented his case. 

My committee work in the Society has 
been closely related to the program ac- 
tivities, primarily as secretary of one of 
the professional divisions. The job of 
securing authors and papers, especially 
for the Annual Meeting, has been a func- 
tion of the professional divisions for 
many years. Finding authors and per- 
suading them to contribute papers has 
never been easy. Papers that are con- 
tributed without solicitation have always 
been appreciated. They usually create 
the most interest and arouse the liveliest 
discussion. 

Once a paper has been received, the 
next job has been ‘“‘to get it by’’ the 
Standing Committee on Meetings and 
Program, or often enough, the Standing 
Committee on Publications. I am famil- 
iar with some of the cases which Mr. 
Dexter has cited, and am entirely agreed 
with his statements on the situation with 
respect to the program-building work of 
the Society. 

Referring to the ‘‘cloakroom discus- 
sions,’’ there has always been a feeling 
among many of us, especially with papers 
dealing with economic and professional- 
status subjects, that the only papers 
that ‘‘could get by’’ were those that pre- 
sented ‘‘facts’’ we liked to hear, or those 
in which the unpleasant things were 
sufficiently taffy-coated to take the bitter 
taste away. In some instances, the taffy- 


coating has resulted in papers so badly 
involved that no one could understand 
what the author was talking about. 
There has always been too much writing 
and rewriting of controversial papers just 
to get them through our program-making 
system. 

I have sat in committee meetings where 
the previews of papers have brought 
forth more worth-while discussion and 
information than the actual presentation 
of the revamped paper accomplished 
later. Unfortunately, only a compara- 
tively few members of the Society can 
serve on the several program-making 
activities. Most of us have to wait un- 
til the cheer leader gives the signal after 
the game is over. 

Frankly, I have been wondering if the 
Society should concern itself with eco- 
nomics and associated subjects as much as 
it does. We have tended to broaden 
“engineering economics”’ until it covers 
practically everything. Engineers are not 
economists, and their interests are too 
selfish for them to think along the broad 
lines that economists are expected to 
think. Many of our papers too often 
bear the earmarks of propaganda, as Mr. 
Dexter intimates of the paper, ‘‘Inland 
Ocean,’” by L. K. Sillcox. Few con- 
sider The American Society of Mechani- 
cal Engineers as being an authoritative 
source on economic subjects. 

If we do continue our present policy 
with respect to economic subjects, | 
would like to suggest that we segregate 
such papers from our technical program, 
not only with respect to meetings but to 
committee handling as well. 


Marion B. Ricuarpson.°* 


8 Manager, Engineering Records, Breeze 
Corporation, Inc., Newark, N. j. Mem. 
A.S.M.E. 


Operating Responsibilities 


Comment BY J. M. Draper’ 


This paper!® calls sharply to the atten- 
tion of all, the delicate piece of machinery 
called an ‘‘operating organization.” 
Many people feel that because things 
run smoothly the operating men have 
little or nothing to do and amyone can 
do that work. Hence the tendency to 





® Consulting Engineer, Iowa Electric Light 
and Power Company, Cedar Rapids, Iowa. 
Mem. A.S.M.E. 

10 **Qualifications for Operating Responsibili- 
ties,"’ by A. D. Bailey, Mecuanicat ENGINEER- 
1NG, October, 1941, pp. 719-722. 


meddle with such organizations is great. 
Such meddling and interference often 
result in labor trouble. Most labor 
trouble basically starts from insignificant 
causes. Small grievances, which for 
some reason the superior will not face 
and will not take care of, are permitted 
to accumulate until they become a serious 
matter. The sharp-shooting foreman, 
the tough hard-boiled foreman, and the 
overly smart timekeeper are fundamen- 
tally at the bottom of most labor troubles 
and most flareups which interfere with 
smooth-running organizations today. 
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CoMMENT BY LINN HELANDER!! 


In the Student Branch Bulletin of the 
Society dated March, 1936, George M. 
Eaton published a paper on ‘Research as 
a Life Work."’ This paper dealt with the 
qualifications that men who wish to en- 
ter the field of industrial research should 
possess. The present paper on ‘‘qualifi- 
cations for operating responsibilities,” 
and one by W. E. Johnson" on “‘quali- 
fications for design responsibilities,’’ are 
of a similar character, all three consti- 
tuting valuable material for teachers and 
students alike. Itis greatly to be desired 
that sometime in the near futur:, addi- 
tional papers will be presented on (1) 
qualifications for responsibility in sales 
engineering, (2) in shop production, and 
(3) in management. 

Teachers must take into account more 
and more the functional branches of engi- 
neering in arranging curricula and guid- 
ing students. Todoso, they must know 
the qualifications for success in each 
of the various functional branches. 

The problem of training men for oper- 
ating responsibility is obviously one of 
molding character. However, character 
cannot be molded in the desired direction 
unless there is present at the beginning 
those elements of character which are to 
be developed. As the author indicates, 
the young engineer, who enters the field 
of operation, should be stable and objec- 
tive, he should be human, he should have 
an interest in economics and in the opera- 
tion of machines, his judgment under 
stress should be sound, and he should 
be able to anticipate emergencies and pre- 
pare for them so they will not develop. 


Comment by J. A. Keeta™ 


This paper gives an admirable ‘‘pic- 
ture,’ to use the author’s own word, of 
the view any successful operating man 
should see in retrospect. It should be 
particularly appealing to operating engi- 
neers because, to a very effective degree, 
it extols a branch of the profession which 
has all too frequently been looked upon 
as little more than an occupation. If one 
looks back to his own college or univer- 
sity class he may be surprised to find how 
few of his colleagues entered and have 
stayed with plant-operating work. The 
answer to this cannot be that there are 
fewer operating positions; it must be 
that this type of employment does not 


: ; ; ; 
‘Professor of Mechanical Engineering, 


Head of Department, Kansas State College, 
Manhattan, Kan. Manager A.S.M.E. 

'? “The Functions of the Design Engineer,"’ 
by W. E. Johnson, MecHanrcat ENGINEERING, 
May, 1941, pp. 339-342. 

'’ Manager of Power Production, Kansas 
City Power and Light Company, Kansas City, 
Mo. Mem. A.S.M.E. 





appear attractive to the average engineer- 
ing graduate. This paper should effec- 
tively arouse an active interest in this 
line of engineering. 

Certainly, as the author has explained, 
the qualifications for a successful operat- 
ing engineer demand as much intellect, 
basic technical knowledge, and more 
human understanding than do many de- 
sign, sales- or research-engineering jobs. 
Neither should the operating job be 
looked upon as one involving a monoto- 
nous routine. Only aman who, like Mr. 
Bailey, has spent years in this type of 
work knows how varied and interesting 
it can be, or how much on the alert the 
engineer must be to anticipate and ef- 
fectively meet the many problems with 
which he will inevitably be confronted. 
In the writer's opinion, a good operating 
engineer must have many of the charac- 
teristics of a research engineer. He is 
certain to be confronted with problems, 
that are so peculiar to his own plant, that 
in many cases only by original research 
on the part of his associates and himself 
can they be solved. This does not mean 
that he cannot learn from others, but 
rather that he must fit the experience of 
many others into his picture and then 
supply the parts that are missing, from 
his own experience and an analysis of 
local conditions. 

It is the writer's conviction that a good 
operating engineer must have something 
in his make-up that is not necessarily re- 
quired in other branches of the profession. 
One of these qualities is the ability to 
think quickly and accurately when under 
pressure of an emergency. The author 
states that emergencies do not arise in the 
well-operated power station. What he 
means by this is that, through the me- 
dium of a good operating personnel, so 
many of these emergencies have been 
anticipated and provided for that those 
that do occur are indeed rare. The fact 
that they do sometimes occur only serves 
to prove the point that the operating 
engineer's job is to anticipate and provide 
means to guard against failures. How- 
ever, to come back to the point, only the 
man who can think fast and accurately 
in the emergency has the proper make-up 
to bea good operating engineer. He may 
be ever so well versed in the theory and 
fundamentals of the equipment he oper- 
ates; yet, lacking this stability and poise 
in an emergency, he will be a failure as 
an operating engineer. 

Mr. Bailey has failed, probably inten- 
tionally, to mention a problem that the 
present-day engineering graduate faces 
if he intends to enter operating work. 
That is the one which has been brought 
upon us by the strict seniority clauses of 
many labor -contracts. Certainly no 
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young engineer leaving college wishes to 
take a job where, regardless of his abil- 
ity, he knows he will have to await his 
turn for promotion as dictated by senior- 
ity. If he cannot see that his efforts and 
study are to be rewarded as compared 
with the man who holds his job solely be- 
cause of a labor contract and certain fed- 
eral laws, then he will surely seek some 
other field of endeavor. However much 
we dislike to admit this condition, it 
must be faced squarely and, unless some 
solution can be found, the operation of 
our plants will inevitably suffer. In 
many Cases young engineers are engaged 
on operating jobs as extra men, assuming 
little or no actual operating responsibil- 
ity. By such processes we may be able 
to develop capable supervisory engineers, 
but it is doubtful whether these men will 
have acquired the essential experience 
they would have received couldthey have 
earned their way to that supervisory posi- 
tion by having assumed the responsibili- 
ties and full duties of the lower and inter- 
mediate jobs. 

With the present system of plant opera- 
tion, the young engineer must cultivate, 
more than ever before, the ability to get 
along with his fellow workers. He 
must go farther if he is to straighten out 
this employment maze we are now in. 
He must possess the ability to lead or re- 
direct the social and political thoughts of 
his fellow workmen back to the tried and 
true principles that have shown that 
honest effort is the best stepping ston: to 
a larger share of the amenities of life. 
The young operating engineer will find 
it difficult to obtain information from a 
fellow employee who has been misguided 
into the belief that someone is trying to 
go around him and prevent him from get- 
ting that for which he himself is unwill- 
ing to put forth the required effort. The 
young operating engineer must more than 
ever be a human engineer, directing those 
mental forces, with which he is placed in 
contact, to a useful and rational form of 
thought and living. Today, the path of 
the young operating engineer is more cir- 
cumscribed by detours and pitfalls than 
ever before. Only those, who realize 
that they can achieve their goal more 
surely by helping others along the right 
pathway than by trying to use them as a 
ladder to lift themselves, can hope to 
succeed. 

These remarks may seem unduly pessi- 
mistic and tend to discourage the young 
engineer from following the operating 
profession. On the contrary, it is hoped 
they will be taken by these young men as 
a challenge to solve the problems effec- 
tively, and to make this profession of ours 
take on a new importance in this modern 
way of life. 
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A.S.M.E. BOILER CODE 


Interpretations 


HE Boiler Code Committee meets 

monthly for the purpose of consider- 
ing communications relative to the Boiler 
Code. Anyone desiring information on 
the application of the Code is requested 
to communicate with the Committee Sec- 
retary, 29 West 39th St., New York, N. Y 

The procedure of the Committee in 
handling the cases is as follows: All in- 
quiries must be in written form before 
they are accepted for consideration. 
Copies are then sent by the Secretary of 
the Committee to all of the members 
of the Committee. The interpretation, 
in the form of a reply, is then prepared by 
the Committee and is passed upon at a 
regular meeting of the Committee. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval 
after which it is issued to the inquirer 
and also published in Mecnanicat EnGt- 
NEERING. 

Following is a record of the interpreta- 
tions of this Committee formulated at the 
meeting of December 12, 1941, subse- 
quently approved by the Council of The 
American Society of Mechanical Engi- 
neers. 


Case No. 945 
Revised Item (1) of Reply 
(1) The working temperature shall 
not exceed 400 F. 


Casg No. 954 
(Interpretation of Par. U-13(b)) 


Inquiry: There is an inconsistency in 
Pars. U-13(4) and (6) with respect to the 
use of material complying with Specifica- 
tion S-2. Should not the requirements in 
Par. U-13(6) conform with that given in 


Par. P-2(c) which permits the use of ma- 
terial complying with Specification S-2? 
Reply: It is the opinion of the Com- 
mittee that the intent of the last sentence 
of Par. U-13(4) is as follows: 
**All such steel shall conform to Specifi- 
cation S-1 except for the tensile limits.’ 


Active INTERPRETATIONS 


The following is a list of active interpreta- 
tions of the A.S.M.E. Boiler Construction 
Code as of January 1, 1942: 


724 863 905 937 
732 864 909 938 
753 874 917 939 
780 879 920 940 
793 880 923 941 
808 883 924 942 
824 885 925 943 
828 890 926 945 
830 892 929 946 
840 896 931 948 
841 897 932 949 
842 898 933 950 
845 990 934 951 
850 901 935 952 
855 903 936 953 

954 

ERRATA 


In the 1940 edition of the Unfired Pres- 
sure Vessel Code, there is a typographical 
error in the first section of Par. U-68(/). 
To make the text of this section identical 
with that shown in the 1940 addenda, it 
should read as follows: 

Ch) Nondestructive Tests. All longi- 
tudinal and circumferential welded joints 
of the structure shall be examined 
throughout their entire length by the X- 
ray or the gamma-ray method of radi- 
ography.” 


Revisions and Addenda to Boiler 
Construction Code 


T IS the policy of the Boiler Code 
Committee to receive and consider as 
promptly as possible any desired revision 
of the rules and its codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the code, to 
be included later in the proper place in the 
code. 
The following proposed revisions have 
been approved for publication as pro- 


posed addenda to the code. They are 
published below with the corresponding 
paragraph numbers to identify their loca- 
tions in the various sections of the code, 
and are submitted for criticism and ap- 
proval from anyone interested therein. 
It is to be noted that a proposed revision 
of the code should not be considered final 
until formally adopted by the Council of 
the Society and issued as pink-colored 
addenda sheets. Added words are printed 
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in small capitals; words to be deleted are 
enclosed in brackets [ ]. Communica- 
tions should be addressed to Secretary of 
the Boiler Code Committee, 29 West 39th 
St., New York, N. Y., in order that they 
may be presented to the Committee for 
consideration. 


Par. P-22. Insert the following as 
second sentence of second section: 


The maximum allowable working pres- 
sures for copper clad tubes used in fire- 
tube boilers shall be determined by the 
formula in Table P-4 in which ¢ may be 
increased by one-half the thickness of the 
cladding. 

Revise present second sentence to read: 

COPPER TUBES OR COPPER CLAD [such] 
tubes shall not be used for pressures ex- 
ceeding 250 lb per sq in., nor for tem- 
peratures exceeding 406 F. 


Par. P-112(4). Delete the words “‘but 
not water wall headers” in first sentence. 


Par. P-299(d). Revised first section: 

All valves and fittings on all feedwater 
[piping and water piping below the water 
line] PIPING BETWEEN THE BOILER PROPER 
AND THB REQUIRED VALVE OR VALVES shall 
be equal at least to the requirements of 
the American Standards for a pressure 25 
per cent in excess of the maximum allowa 
ble working pressure OF THE BOILER. 


Par. P-299(e). Replace the first two 
sections by the following: 

In all cases the scheduled working 
pressure (primary service pressure rating) 
for American Standard steel fittings may 
be adjusted to the actual allowable work- 
ing pressure according to Table A-9 in 
the Appendix, except that valves and fit- 
tings of steel construction equal to the 
American Standards given in Table A-6 
may be used for maximum saturated 
steam pressures and for feed and blow-off 
services not to exceed the adjusted maxi- 
mum allowable boiler pressure shown in 


Table P-15. 
Specification S-17. 
note preceding Par. 1: 


Add the following 


(Note: Tubes for unfired pressure vessels 
complying with A.S.T.M. Specifications 
A179-40 will be acceptable as complying with 
the intent of Specification S-17.) 


Par. H-38. Add the following as (+): 

(6) A heater for oil or other liquid 
harmful to boiler operation shall not be 
installed directly in the steam or water 
space within a boiler. 

Where an external type heater for such 
service is used, positive means must be 
provided to prevent the introduction 
into the boiler of oil or other liquid harm- 
ful to boiler operation. 
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REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


The Nature of Thermodynamics 


Tue Narure or THERMODYNaMics. By P. W. 
Bridgman. Harvard University Press, Cam- 
bridge, Mass., 1941. Cloth, 53/g X 81/gin., 
229 pp , 3 figs., $3.50. 


Reviewep By Joun E, Niscarpi! 


N this book Professor Bridgman at- 

tempts to make what he calls an 
“operational analysis’’ of thermody- 
namics. It is an amplification of the re- 
marks on the concepts of energy and ther- 
modynamics contained in his volume on 
“The Logic of Modern Physics,’” which 
was published in 1926. On page 6 of 
that work, in criticizing Newton's con- 
cept of absolute time, the author stated: 


It is evident that if we adopt this point of 
view toward concepts, namely, that the proper 
definition of a concept is not in terms of its 
properties but in terms of actual operations, we 
need run no danger of having to revise our 
attitude toward nature. For if experience is 
always described in terms of experience, there 
must always be correspondence between experi- 


ence and our description of it, and we need 
never be embarrassed, as we were in attempt- 
ing to find in nature the prototype of Newton's 


absolute time. Furthermore, if we remember 
that the operations to which a physical con- 
cept are equivalent are actual physical opera- 
tions, the concepts can be defined only in the 
range of actual experiment, and are undefined 
and meaningless in regions as yet untouched 
by experiment. It follows that strictly speak- 
ing we cannot make statements at all about 
fegions as yet untouched, and that when we 
do make such statements, as we inevitably 
shall, we are making a conventionalized extra- 
polation, of the looseness of which we must be 
fully conscious, and the justification of which 
is in the experiment of the future. 


The preceding prescription would ap- 
pear salutary on the whole from an engi- 
neering standpoint, although it may be 
doubted whether in the absence of prior 
acquaintance by direct personal experi- 
ence it is possible to give meaning to a 
Concept in the operational manner, since 
in the final analysis the operation consists 
of comparing a given quantity with a 
standard quantity of the same kind, so 
that the operation yields a purely numeri- 
cal ratio and does not reveal the entity 
itself. However this may be, it can be 


‘Research Engineer in charge of Physical 
Testing Laboratory, Plastics Division, Mon- 
santo Chemical Company, Springfield, Mass. 


surmised that the insistence upon defini- 
tion of concepts in terms of actual physi- 
cal operations within the experimental 
range has proved unpalatable to enthusi- 
astic adventurers in theoretical physics, as 
evidenced by the fact that in the introduc- 
tion to the present volume Bridgman 
practically nullifies his former dictum. 
This retraction is indirectly accom- 
plished by extending the definition of 
operation to include, besides instrumental 
operations, not only mental operations 
but also so-called paper-and-pencil opera- 
tions, ‘‘for,’’ the author asks rhetori- 
cally, ‘‘are not paper and pencil ‘instru- 
ments, and is not any ‘mental’ operation 
of mathematics thereby reduced to an 
instrumental operation?’ Furthermore, 
he asserts that in this connection there is 
no difference between “‘paper and pencil’’ 
and ‘‘mathematics’’ and “‘verbalizing”’ in 
general. In view of all this it is not sur- 
prising that the new book contains much 
‘conventionalized extrapolation, of the 
looseness of which we must be fully con- 
scious.”” 

The initial chapter, comprising half of 
the entire text, is devoted to the first law 
of thermodynamics and the closely re- 
lated concept ofenergy. Among the sub- 
topics discussed under this head are tem- 
perature, some aspects of calorimetry, 
work and the flow of mechanical energy, 
frictional heat, internal energy and its 
functional expression, absolute energy, 
flux of energy, and the formulation of the 
first law when a flux of material or of 
electricity isalsoinvolved. It is assumed 
that the reader has a previous acquaint- 
ance with college-grade thermodynamics. 
The treatment is almost entirely non- 
mathematical, but, of course, if the subject 
is to be handled at all the mathematics is 
then disguised in verbal forms which are 
likely to mislead the unwary. Thus 
there is a good deal of talk about posting 
sentries at every point of the boundary of 
a thermodynamic system, each equipped 
with his instrument by which he meas- 
ures the amount of energy that flows past 
his element of surface, and then the con- 
tributions recorded and reported by each 
sentry are to be summed up at a central 
clearing house in order to get the total. 
Philosophic scientists and scientific phi- 
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losophers may be expected to discuss this 
sentry and clearing-house arrangement 
profoundly in the near future, just as 
Bridgman himself devotes an appreciable 
number of pages in this book to Max- 
well’s famous demon, even going so far as 
to touch upon the mental endowment of 
the little chap, the possible details of his 
trap door, and whether ‘‘volition’’ would 
be entailed in his activities. Another ex- 
ample of the peculiar operations sug- 
gested by the author is the ‘‘paper-and- 
pencil’’ stratagem for verifying the exist- 
ence of an equilibrium radiation field in 
theinteriorofa body. Forthis purpose he 
imagines perfectly reflecting or perfectly 
absorbing surfaces of zero mass and zero 
heat capacity. If the reading of a ther- 
mometer inside the body remains un- 
changed no matter how these surfaces are 
moved about, the conclusion is to be 
drawn that the existing radiation field 
has the black-body value corresponding 
to the absolute temperature of the body. 
One is left to wonder how surfaces of zero 
mass could have any properties whatso- 
ever and how such ghostly figments could 
affect anything. 

There is an extensive discussion of the 
nature of energy, the verbal ‘‘compul- 
sions’’ supposedly inherent in the notions 
commonly entertained about it, and the 
inconsistencies arising from certain men- 
tal tendencies to look upon energy much 
as a material thing to which density and 
velocity can be assigned. Perhaps the 
most intriguing feature of this section is 
the inquiry into the feasibility of express- 
ing the flux of mechanical energy through 
moving elastic solids in terms of a vector 
product of the stresses and the velocity 
components by analogy to Poynting's 
vectorial formulation of electromagnetic 
flux. In view of the serious doubts con- 
cerning the physical validity of Poynt- 
ing’s formula for any except actual radia- 
tion fields, the attempted analogy would 
not seem to be happily conceived; and 
indeed it results mostly in confusion. 
For instance, in the simple example of a 
spring motor accelerating a flywheel 
through a belt-and-pulley arrangement it 
leads to the surprising inference that there 
must be a *‘negative density’’ of mechani- 
cal energy in order that the formulation 
may show an energy transfer in the right 
direction, i.e., from the motor to the 
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flywheel, whereas the working part of the 
belt (the taut half) runs at every instant 
from the flywheel end toward the motor, 
since the flexible belt can exert only a 
pull. 

The second chapter treats of the second 
law of thermodynamics. The list of 
principal topics here is on the whole not 
unusual, viz., the tendency of isolated 
systems to approach a ‘‘dead level,” re- 
versibility and irreversibility, and en- 
tropy with its statistical and disorder 
aspects; but the viewpoint is novel in its 
repeated emphasis of the meaning of the 
various concepts in terms of operations 
and upon the verbalisms involved in 
common statements and formulations. 
An unusual section is that on the flow of 
entropy. Asa simple illustration of such 
flow Bridgman supposes heat to be trans- 
ferred by a good conducting bridge of 
relatively small mass between two very 
large thermal reservoirs which remain at 
different constant and uniform tempera- 
tures, Thigh, and Tiow, throughout the 
process. The bridge having attained a 
steady thermal state, it then is clear that 
for any subsequent definite quantity of 
heat transferred, Q, the hot reservoir suf- 
fers a decrease of entropy equal to 
Q/Toign, while the cool reservoir has a 
simultaneous increase of entropy equal 
to Q/Tiow. Since Q/Tiow is evidently 
greater numerically than Q/Thign, the 
““universe’’ has undergone a net increase 
of entropy, as would be expected. As 
the bridge is in a thermally steady state, 
there is no change of entropy therein; 
but, paradoxically enough, it is precisely 
in the bridge that the irreversible thermal 
phenomenon of conduction occurs in view 
of the conditions postulated for the reser- 
voirs. On the basis of this example 
Bridgman makes the following remarka- 
ble assertion: ‘‘It is the generation of 
entropy that is the result of irreversibil- 
ity; -once generated, entropy may be 
transported from place to place without 
necessarily implying any further irreversi- 
bility." This looks like a pretty mess of 
verbalization. If the “‘generation’’ of 
entropy is the result of irreversibility and 
irreversibility prevails only in the bridge 
according to the postulated conditions, 
then it would seem that the entropy must 
be created in the bridge; and, further- 
more, there would have to be produced 
in the bridge just the right amounts of 
positive entropy (Q/Tiox) and of nega- 
tive entropy (Q/Thigh) to satisfy the re- 
sultant states of the two reservoirs, to 
which the related entropies would have 
to be transmitted simultaneously in op- 
posite directions. Besides, it may be in- 
ferred that the temperature gradients in 
the bridge have nothing to do with the 
transport of entropy, which would there- 


fore resemble radiation in ‘‘empty’’ space 
inasmuch as it can be transmitted 
through this bridge medium without 
making itselfevident therein. The situa- 
tion seems badly tangled, but in all likeli- 
hood the author does not intend to have 
the illustration taken too seriously; it is 
merely a tentative step in exploring a pos- 
sible formulation. 

The third chapter contains miscellane- 
ous considerations regarding the ‘‘uni- 
verse’’ of thermodynamic operations, the 
assumption of matter with special proper- 
ties, such as an ideal gas or a perfect 
thermal insulator, the principles of de- 
tailed balancing, the paradoxes of the 
absolute zero, thermodynamics in rela- 
tion to biological phenomena, and 
“physical reality."" As this review is 
rather extensive already, none of the 
many interesting points raised can be dis- 
cussed here. 

The volume closes with a very brief 
fourth chapter of five pages entitled 
“Retrospect and Prospect,’’ which sums 
up the subject in a fashion that is ex- 
tremely sober in comparison with the 
provoking exposition that precedes it. 

A book of this character is manifestly 
designed primarily for the theoretical 
physicist and for those other readers 
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especially interested in the ‘‘philo- 
sophical”’ aspects of science. Most prac- 
tical men are not likely to take kindly to 
it. Nevertheless, engineers and particu- 
larly mechanical engineers concerned 
with any branch of heat practice will find 
it a beneficial stimulus to a more critica] 
reacquaintance with the fundamental 
concepts of thermodynamics. A perusal 
of it will surely flabbergast anybody who 
has been in expressed or tacit agreement 
with Maxwell's high-sounding declara- 
tion that thermodynamics is ‘‘a science 
with secure foundations, clear defini 
tions, and distinct boundaries."’ Of 
course, the engineer may still insist with 
some justice that his thermodynamics is 
not too far from what Maxwell said it is 
by voluntarily disciplined delimitation of 
contents, methods, and objectives. En- 
deavoring to follow the splendid model 
established by Carnot’s cycle, he seeks in 
theoretic analysis to find the simplest 
possible means of reaching useful conclu- 
sions, always expecting nothing better 
than a reasonable approximation to the 
detailed behavior of real systems. The 
deeper probing and understanding of 
the ‘‘ultimate realities’’ is left to those 
who are less harried by practical require- 
ments. 


Books Received in Library 


J 

Air Base. By B. T. Guyton. McGraw-Hill 
Book Co., Inc. (Whittlesey House), New 
York, N. Y., and London, England, 1941. 
Cloth, 5/2 X 8'/2 in., 295 pp., illus., $2.50. 
In narrative style the author describes the en- 
vironment and activities of a modern air base 
from his personal experience. The training of 
“eaten the how and why of cruises, and the 

uman side of life in the squadrons are some of 
the topics considered in this picture of air-base 
life for the layman. 


Bett Conveyors AND Bett Exevators. By 
F. V. Hetzel and R. K. Albright. Third edi- 
tion, revised and enlarged. John Wiley & 
Sons, Inc., New York, N. Y.; Chapman & 
Hall, London, England, 1941. Cloth, 6 X 
9'/. in., 439 pp-, illus., diagrams, charts, 
tables, $6. This standard work on belt con- 
veyers and belt elevators explains the prin- 
ciples of these mechanisms in a comprehensive, 
— manner. Belt manufacture is covered, 

riving and supporting equipment is discussed, 
particular uses for certain types of conveyers 
are indicated, and reasons are given for the 
various technical details described. 


\ Boutper Canyon Project Finar Reports. 
Part IV—Design and Construction. Bulletin 
1, general features, 301 pp. Bulletin 2, Boulder 
Dam, 253 pp. U. S. et of the In- 
terior, Bureau of Reclamation, Denver, Colo- 
rado, 1941. Paper, 6 X 91/2 in., illus., dia- 
grams, charts, tables, maps, $2 each; paper, 
$1.50 each. Continuing the series on the 
Boulder Canyon project, the present bulletins 
deal with design and construction work. 
Bulletin No. 1 presents general descriptive in- 
formation about the preliminary construction, 
the power plant, ond other appurtenances to 
the dam, Lake Mead, and the All-American 
Canal system. Bulletin No. 2 presents detailed 


data and information regarding the design and 
construction of the dam itself. 


VCivit Derense. By C. W. Glover. Third 
edition, revised and enlarged. Chemical Pub- 
lishing Co., Brooklyn, N. Y., 1941. Cloth, 
5'/2 X 9 in., 794 pp., illus., diagrams, charts, 
tables, $16.50. This practical manual presents, 
with working drawings, the methods required 
for adequate protection against aerial attack. 
The comprehensive nature of the work is indi- 
cated by the inclusion of material on bombs 
and their effects, war gases, camouflage, civil- 
ian instruction, training of A.R.P. personnel, 
and cost estimates (British figures), in addition 
to the large amount of space devoted to the 
construction of all types of protective buildings 
and shelters. There is a bibliography. 


¥ Corrective Wace Determination. By Z. 
C. Dickinson. Ronald Press Co., New York, 
N. Y., 1941. Cloth, 6 X 81/2 in., 640 pp., dia- 
grams, charts, tables, $5. Problems and prin- 
ciples in bargaining, arbitration, and legisla- 
tion are discussed in this general treatment of 
the question of remuneration of workers. The 
material is divided into five parts, as follows 
survey of the field; factors commonly invoked 
in collective wage adjustments; wages and in- 
dustrial fluctuations; wage policies and prac- 
tices in private collective bargaining; and in- 
fluences of public policy on wages. 


V Exectric Power Stations, Vol.1. By T. H 
Carr, with a foreword by Sir L. Pearce. D. 
Van Nostrand Co., New York, N. Y., 1941. 
Cloth, 51/2 X 9 in., 376 pp., illus., diagrams, 
charts, tables, $7.50. Volume 1 of this work 
on electric power stations deals mainly with 
the mechanical-engineering aspects. Topics 
treated include the circulating-water system, 
cooling towers, coal and ash handling, the 
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| collection. Address inquiries to 
Harrison W. Craver, Director, 
Engineering Societies Library, 29 
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boiler plant, pipe work, and turbines. There is 
an introductory chapter on design fundamen- 
tals, and the construction and layout of build- 
ings are covered. Many sketches and diagrams 
illustrate the text. 


EnorngerinG Exsctricity. By R. G. Hud- 
son. Third edition. John Wiley & Sons, Inc., 
New York, N. Y., 1941. Leather, 5 X 8 in., 
284 pp., illus., diagrams, charts, tables, $3. 
Written primarily for technical students not 
specializing in electrical engineering, this text- 
book is designed to provide a course with a 
broad objective. To this end an outline is pre- 
sented of the fundamental principles and of the 
applications of electricity and magnetism most 
frequently encountered in engineering practice. 
There is a large section of practice problems 
with answers. 


ENGINEERING TOOLS AND Processes, a Study 
of Production Technique. By H. C. Hesse. 
D. Van Nostrand Company, Inc., New York, 
N. Y., 1941. Cloth, 6 X 91/2 in., 627 pp., 
illus., diagrams, charts, tables, $4.50. Engi- 
neering shop processes and practices are cov- 
ered by this comprehensive text. The first 
three chapters offer a survey of basic materials, 
elements, and devices. The text then takes up 
the usual shop processes and machines for foun- 
dry work, wood shop, and machine shop. Suc- 
ceeding chapters discuss production machinery 
and processes not ordinarily presented in col- 
lege laboratories, and illustrate their applica- 
tion to the manufacture of specific parts. A 
large bibliography and a section of questions 
and problems are appended. 


Fire ENGingerinc Hyprauuics. By G. O. 
Stephenson. Emmott & Co., Ltd., Manchester 
and London, England, 1941. Paper, 5 X 71/2 
in., 20 pp., illus., charts, ls. This little pam- 
“a contains graphic charts from which can 

¢ quickly sindleal the discharge from nozzles, 
the loss of pressure because of friction in hose, 
and the height and reach of jets. These charts 
are based on John R. Freeman's experiments. 


‘PersonNEL MANAGEMENT, Principles, Prac- 
tices, and Point of View. By W.D. Scott, R. 
C. Clothier, $. B. Mathewson, and W. R. 
Spriegel. Third edition, McGraw-Hill Book 
Co., Inc., New York, N. Y., 1941. Cloth, 
6 X 9'/s in., 589 pp., illus., diagrams, charts, 
tables, $4. Completely revised and rearranged, 
the new edition of this text presents a compre- 
hensive outline of up-to-date principles, prac- 
tices, and instruments in the important rela- 
tionships of management, work, and workers. 
The revision includes a discussion of modern 
feseancl practices and procedures supported 
by a detailed survey of 231 companies employ- 
ing more than 1,750,000 workers. 


PROTECTIVE AND Decorative COATINGS, 
Paints, Varnishes, Lacquers and Inks: Vol 1. 
Raw Materials for Varnishes and Vehicles. 
By J. J. Mattiello. John Wiley & Sons, Inc., 
New York, N. Y.; Chapman & Hall, London, 
England, 1941. Cloth, 6 X 91/2 in., 819 pp., 
illus., diagrams, charts, tables, $5. his 
volume is the first of three which are intended 
to form a comprehensive treatise on the paint 
and varnish industry. The present installment 
is devoted to the raw materials for varnishes 
and vehicles. Drying oils, resins, driers, 
thinners and solvents, natural minerals, and 
ethers are discussed, each chapter being pre- 
pared by one or more specialists. An enormous 
amount of information upon the sources, prop- 
erties, and uses of these materials is summar- 
ized in this work, and numerous lists of refer- 
ences to original papers are included. 


(RUNNING AND MAINTENANCE oF MariNE 
Macuinery. Institute of Marine Engineers, 
London, England. Second edition. Engineers 
Book Shop, New York, N. Y., 1941. Cloth, 
7 X 10 in., 164 pp., illus., diagrams, charts, 
tables, $2.50. A practical work, prepared for 
junior members of the Institute of Marine 
Engineers, intended as a guide for those enter- 
ing upon a seagoing career. Steam reciprocat- 
ing engines and turbines, boilers, Diesel en- 
gines, electrical and refrigerating machinery, 
pumping arrangements, and steerin _— are 
iscussed. A list of books is appended. 


“ Smoxe ABATEMENT. By L. V. Briggs. Old 
Corner Book Store, Boston, Mass., 1941. 
Cloth, 6 X 91/2 in., 175 pp., illus., tables, 
$2.50. The efforts made by various cities to es- 
tablish control of the smoke problem are pre- 
sented, and the serious effects of smoke on 
health, plant life, and property are described. 
A considerable amount of the material consists 
of quotations and excerpts from many sources. 
The last chapter indicates briefly what is being 
done abroad. 


STRENGTH OF Metats UNpger ComBINED 
Stresses. By M. Gensamer. American So- 
ciety for Metals, Cleveland, Ohio, 1941. 
Cloth, 6 X 91/2 in., 106 pp., illus., diagrams, 
charts, tables, $2. A course of lectures pre- 
sented to members of the American Society for 
Metals in 1940 is given in this work. The lec- 
tures set forth the principles that may be used 
as guides in predicting the resistance to defor- 
mation and relative ductility of metals under 
complicated conditions of loading, from the 
results of tests made under controlled and 
simpler conditions. 


VTaBLe oF Naturat Locaritums, Vol. 2. 
Logarithms of the Integers From 50,000 to 
100,000. Prepared by the Federal Works 
Agency, Work Projects Administration for the 
City of New York, conducted under the spon- 
sorship of and for sale by the National Bureau 
of Standards, Washington, D. C., 1941. 
Cloth, 8 X 11 in., 501 pp., tables, $2. The 
second volume of this useful table continues it 
for the integers from 50,000 to 100,000. Values 
are given to sixteen decimal places. 


Tecunicat Letrerinc. By E. P. De Garmo 
and F. Jonassen. The Macmillan Co., New 
York, N. Y., 1941. Paper, 9 X 11 in., 20 pp., 
illus., diagrams, charts, $1. A system of in- 
clined, single-stroke, free-hand lettering is pre- 
sented which agrees essentially with the Ameri- 
can Standard Drawing and Drafting Room 
Practice. The lettering assignments are pre- 
sented on tracing paper to accustom the student 
to working on that surface. 


TEMPERATURE MEASUREMENT AND CONTROL. 


By R. L. Weber. Blakiston Company, Phila- 


delphia, Pa., 1941. Cloth, 6 X 9 in., 430 pp., 
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illus., diagrams, charts, tables, $4. This text- 
book is a revision of a preliminary edition pub- 
lished under the title, ‘Temperature Measure- 
ment.'’ Based upon a course offered to Juniors 
at Pennsylvania State College, it outlines ‘‘an 
experimental study of the methods of tem- 
perature measurement with the theoretical 
principles necessary for their appreciation, in- 
telligent use and extension.” 


VTESTING AND INSPECTION OF ENGINEERING 
Marteriats. By H. E. Davis, G. E. Troxell, 
and C. T. Wiskocil. Preliminary edition for 
Engineering Defense Training Courses. Mc- 
Graw-Hill Book Co., Inc., New York, N. Y., 
and London, England, 1941. Cloth, 7 X 10 
in., 372 pp., illus., diagrams, charts, tables, 
$3.50. .In view of the increasing importance of 
quality control in production and its depend- 
ence upon tests and inspection, it is the aim of 
the authors to provide in this book a general 
treatment of the problems of testing, with 
specific reference to the mechanical testing of 
—— materials, and to establish the 
— or the inspection of these materials. 

ethods of conducting common tests, appli- 
cable to most ordinary apparatus, are de- 
scribed in the second section of the book. 


“THEODORE VON KARMAN ANNIVERSARY VOL- 
uME, Contributions to Applied Mechanics and 
Related Subjects, by the Friends of Theodore 
von Karman on his Sixtieth Birthday. Edited 
and published hy California Institute of Tech- 
nology, Pasadena, Calif., 1941. Cloth, mani- 
fold copy, 8'/2 X 11 in., 357 pp., illus., dia- 
grams, charts, tables, $3.75. Twenty-six 
papers contributed by outstanding workers in 
the field of applied mechanics are presented in 
this volume commemorating the sixtieth 
birthday of Theodore von Karman. A brief 
biographical and appreciatory sketch and a 
bibliography of von Karméan’s published 
works are included. 


THEORY AND AppLICATIONS OF HaRMONIC 
InreGrats. By W. V. D. Hodge. University 
Press, Cambridge, England; The Macmillan 
Co., New York, N. Y., 1941. Cloth, 5'/2 X 
9 in., 281 pp., tables, $4.50. The subject of 
this book is the study of certain integrals de- 
fined in a type of space, locally that of classical 
Riemannian geometry, which is of importance 
in various branches of mathematics. The 
topics covered in the several chapters are: 
Riemannian manifolds; integrals and their 
periods; harmonic integrals; applications to 
algebraic varieties; and applications to the 
theory of continuous groups. 


V THrouGu ENGINEERING Eypgs, Science Selec- 
tions From Literature. By A. R. Cullimore, 
re-edited by F. A. Grammer and J. H. Pitman. 
Pitman Publishing Corporation, New York, 
N. Y., and Chicago, IIl., 1941. Linen, 51/2 X 
7'/2 in., 166 pp., illus., $1. Presented with 
the aim of “‘picturing the development of 
science and engineering,’’ this small volume 
consists of selections from a variety of books, 
ancient and modern. They were written by 
engineers, scientists, poets, essayists, and 
hilosophers, but each is included because it 
a ‘‘a direct bearing on engineering."’ 


‘Toot Desicn. By C. B. Cole. American 
Technical Society, Chicago, IIl., 1942. Cloth, 
51/2 X 8'/2 in., 498 pp., illus., diagrams, 
charts, tables, $4.50. Fk nti prin- 
ciples of design as — to tooling for pro- 
duction are presented in this practical volume. 
The many drawings which supplement the 
text, in most cases actual tool designs, have 
been selected to cover a wide field and to illus- 
trate principles that find varied application in 
design work. Quiz questions accompany each 
chapter. 
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“Engineering Production for Victory’—Keynote of 
A.S.M.E. Spring Meeting, Houston, Texas, 


NGINEERING Production for Victory”’ 
is the keynote of the program for the 
Spring Meeting of The American Society of 
Mechanical Engineers at Houston, Texas, 
March 23-25, 1942. In spite of the strenuous 
conditions under which most engineers are 
now working, many members of the Society 
are contributing papers of such outstanding ex- 
cellence as to attract attendance from all over 
the country, making of this year’s Spring Meet- 
ing one which will result in increased produc- 
tion in industry. 


Houston the “Miracle” City 


Texas is growing faster today industrially 
than perhaps any state in the Union and Hous- 
ton is leading the way in growth and influence 
among many of the cities in the United States. 
Geographically, Texas has an ideal loca- 
tion as a production center for real service 
in such a conflict as the United States is now 
engaged since it has direct access on its eastern 
border to the Atlantic Ocean and is centrally 
located for shipping goods to the Pacific coast. 

Houston has been hailed as the miracle city 
of the present century. It has become the oil 
capital of the world. Its industries are the 
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greatest in the South. Its port ranks second 
to New York in deep-sea tonnage. It is the 
leading cotton market in the universe, and in 
1940 it was first in the Southwest in new con- 
struction. 

The fight to obtain a seaport is typical of 
Houston. The work of dredging and digging 
a channel was started in 1912 and in 1914. 
The little sluggish stream, connecting Houston 
with the sea, and once alive with alligators and 
overhung with oaks and cypress, became a 
thoroughfare for world commerce, wide and 
deep enough for the largest of ocean-going 
vessels. Ships from all nations come to its 
doors and carry away the products of the 
Southwest to the far corners of the globe. The 
completion of the man-made port is generally 
acknowledged as the turning point in Hous- 
ton’s fortunes. 

The ship channel and oil have played the 
major part in the city’s development, but other 
factors also have contributed heavily in bring- 
ing this city success. One of these is its geo- 
graphical location. It lies in the center of the 
fertile Texas Gulf Coast area, an area rich in 
agricultural, livestock, and natural resources. 
The 200,000 farms in this section have anannual 


Fat Suu. os sik ' me, 
Courtesy Houston Chamber of Commerce 
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cash income from crops and livestock of ap- 
proximately $186,000,000, almost one third 
of the state’s total. Here is grown most of 
the rice in Texas, 40 per cent of the cattle, and 
much of the cotton. Houston has become the 
spot cotton market of the world and has 
shipped as much as 1,000,000 bales in a single 
season. 

The Rice Hotel in Houston, which will be 
the headquarters for the meeting, is the largest 
hotel south and west of Chicago. It has un- 
usually fine facilities for a convention of this 
character and has a capacity that could have 
handled the 1941 Annual Meeting of the 
Society which was the largest in its history. 
There are many other fine hotels within a short 
walk of the Rice Hotel so that any conditions 
desired by our members as to price or facilities 
may be had. 


War Department Officers to Give 
Addresses 


The Society is recognizing the importance 
of this Meeting by holding a special meeting 
of the Council at Houston on Monday, March 
23. There is also a certain informal recogni- 
tion of its importance through the consent 
of prominent ordnance officers of the U. S. 
War Department to be present at the Meeting 
and speak on subjects of great importance. 
Brig. Gen. Earl McFarland will be the prin- 
cipal banquet speaker and Lieut. Col. D. J 
Martin will deliver an address on the subject 
of the manufacture of large guns. In this 
connection it should be noted that the Hughes 
Tool Company of Houston, one of the leading 
industries of that city for the last generation, 
has undertaken the manufacture of large guns. 
This company has very generously invited 
the members of the Society to make an in- 
spection trip of the plant on Wednesday morn- 
ing, March 25. This visit will be limited to 
the number of guards available adequately to 
take care of the party and of course it is 
strictly limited to citizens of the United States. 

Safety precautions demand that goggles be 
provided for all making the visit and it is, 
therefore, required that the Society provide to 
the officials of the Hughes Tool Company 4 
list of names, company connections, titles, and 
addresses of all desiring to make this trip. 
It will also be necessary for each person regis- 
tering to make the trip to state whether or 
not he wears glasses. It is urged, therefore, 
that everyone interested in making this trip, 
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even though at the moment of reading this 
statement he may be unable to guarantee his 
attendance, write promptly to the Society's 
headquarters and give the necessary informa- 
tion. If your letter is not mailed to New 
York by March 10, then the information 
should be addressed to Ernest Hartford at the 
Rice Hotel, Houston. 

After the visit through the Hughes Tool 
plant, the party will proceed to the Grand 
Prize Brewery, which is directly across the road 
from the Hughes Tool Company plant, and 
after an inspection of that plant a luncheon 
will be served the party as guests of the Hughes 
Tool Company. 


Divisions and Student Branches to 
Sponsor Sessions 


The following Divisions will provide tech- 
nical sessions: Petroleum, Management, Heat 
Transfer, Fuels, Marine Power, and the Com- 
mittee on War Production. 

The annual meeting of the Student Branches 
in Group VII, otherwise known as the South- 
west Group, will be held in conjunction with 
the Spring Meeting of the Society. The col- 
leges included in this group are the University 
of Arkansas, Oklahoma A.&M. College, Uni- 
versity of Oklahoma, Rice Institute, Southern 
Methodist University, Texas, A.&M. College 
of Texas, Texas Technological College, and 
the University of Texas. 

It has been planned also to invite the Student 
Branches of Tulane University, New Orleans, 
and Louisiana State University, Baton Rouge, 
to take part in this meeting. 

There will probably be about twenty stud- 
ent papers in a contest for some two hundred 
dollars in prizes. The student sessions are 
scheduled to be held on Monday afternoon and 
Tuesday morning and the prizes will be dis- 
tributed to the students at the banquet on Tues- 
day evening. Last year when the A.S.M.E. 
Spring Meeting was held at Atlanta, Ga., the 
student meeting added considerably to the im- 
portance of the convention both in attendance 
and in the general program. Many of the stu- 
dent papers compare favorably with those pre- 
sented at the national meetings of the Society. 


Advance Registration 


Advance registration is desirable, if not 
necessary, because of the conditions under 
which this meeting is being arranged. Ob- 
viously no one can say today where he will 
be next week or next month. All engage- 
ments by people of importance are made con- 
ungent upon national developments and 
whereas all of the speakers who are consenting 
to be present at this meeting feel that they are 
making a direct and definite contribution to 
Enginecring Production for Victory, they 
nevertheless must accept contingent upon 
emergencies which may develop. Therefore, 
it is desirable that each member of the Society, 
or his guest, advise the Society if he is inter- 
ested in attending the meeting. If he is going 
to the meeting to be present at one or two par- 
ticular sessions it would be wise to say so, 
and to name the sessions in the letter that he 
sends to the Society headquarters at 29 West 
39th Street, New York, before March 10, or to 
the Society at the Rice Hotel, Houston, Texas, 
if mailed after March 10. Then it may be 
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possible for a notice to 
be sent, in case one of 
the speakers in whom 
he is especially inter- 
ested finds it necessary to 
cancel his attendance. 


Plant and Other 
Trips 


The trend of the times 
is against large organized 
trips to industrial plants 
even though they may 
not be engaged directly 
in the production of war 
materials. However, the 
committee in charge of 
this meeting has been 
assured that opportunity 
will be offered for small 
groups of members per- 
sonally to be conducted 
through one of the ship- 
yards near Houston, 
through a sulphur-manu- 
facturing company, a 
steam-power station, and 
a cement plant; to one 
or two of the important 
air fields, as well as to 
other especially interest- 
ing activities in and 
around Houston. 

Engineering educators 
are offered a rare treat 
in the opportunity to 
visit at least four im- 
portant engineering in- 
stitutions, which are 
rated among the largest 
engineering colleges in 


, 


Women Are Especially Invited 


Women are especially invited to attend this 
meeting not only because of the opportunity 
afforded to enjoy “‘June weather’’ in March 
but because of the many attractions of a scenic, 
historic, and educational character offered by 
this section of Texas. Arrangements will be 
made for visits to Galveston and to the San 
Jacinto battlefield and the very unusual 
monument which marks this historic spot. 
This glistening shaft rises 567 feet above the 
hallowed soil, 12 feet loftier than the Wash- 
ington Monument. On the apex of this shaft 
is a huge star 35 feet high and as many feet in 
breadth, weighing 220 tons. The foundation 
of this memorial has been built to last for 
centuries. A view of this monument appears 
on the cover of this issue of Mecuanicat Enat- 
NEERING. On this historic battlefield is also 
to be found the celebrated San Jacinto Inn 
where a seafood meal unsurpassed may be 
enjoyed. Here is one of the few remaining 
places where no limit is placed either on the 
size of the portion or the number of portions 
served. 

Entertainment events which have been ar- 
ranged especially for the women include the 
Banquet. An attractive arrangement has been 
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Courtesy Houston Chamber of Commerce 


RICE HOTEL, HOUSTON, TEXAS 


this country. These in- (Headquarters for A.S.M.E. 1942 Spring Meeting.) 
clude Rice Institute, 


University of Texas, A.&M. College of Texas, 
and the University of Houston. 


made with the Rice Hotel whereby those wish- 
ing to enjoy dancing and other entertainment 
will be given tickets (obviating cover charges) 
to the Empire Room in the hotel where an 
excellent floor show may be enjoyed and where 
the music will be furnished by a well-known 
orchestra. A style show on Tuesday afternoon 
in the Empire Room of the Hotel will un- 
doubtedly be another attraction. 


Tuesday Luncheon 


The Tuesday luncheon will be held jointly 
with the Houston Engineers’ Club, a large 
inclusive engineering organization which 
regularly turns out 125 to 175 members at its 
semimonthly luncheon meetings. This will 
give A.S.M.E. members generally, and visiting 
members particularly, an opportunity to meet 
and talk with many of the engineers of Hous- 
ton and vicinity. 


Let Us Know 


Negotiations are being conducted with 
other prominent speakers, other than those 
mentioned in our program, who are un- 
willing to have their names mentioned until 
there is some certainty of their ability to be 
in Houston at the time of our meeting. Head- 
line speakers on the program to speed War 
Production for Victory include Dr. E. L. 
DeGolyer, Director of Conservation, Office of 
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Petroleum Co-Ordinator for National Defense, 
Washington, D. C., who is also a John Fritz 
Medalist and Past-President of the A.I.M.E., 
our own President, James W. Parker, Col. W. 
B. Tuttle of San Antonio, and Col. James L. 
Walsh, Chairman of the A.S.M.E. Committee 
on War Production. 

A general announcement of the Spring 
Meeting will be distributed to all those mem- 





bers within a radius of 1500 miles of Houston 
and to any others beyond that radius who 
request Society headquarters for these notices. 
You are urged to make your plans immedi- 
ately to be at this fine Texas meeting and to 
advise A.S.M.E. headquarters so that you 
may be kept informed of progress. A more 
detailed outline of the program is given on 
the following page. 


Aviation in Texas Takes a Bow 
at the Houston Meeting 


Well-Known Leaders in the Field of Aeronautics on Program of 
Aviation Sessions 


NE of the special features of the Houston 

meeting will be two aviation sessions 
with nationally prominent speakers, two in- 
spection trips to acronautical centers in and 
near Houston, and probably an aviation din- 
ner. 


Texas the Training Ground for the 
U.S. Air Corps 


This feature of the program is especially 
timely in view of the recent expansion of aero- 
nautical developments in Texas and the in- 
creasingly prominent part this section of the 
country will play in the nation’s aviation busi- 
ness. This expansion has been along manu- 
facturing, military, civil aeronautics, trans- 
portation, and educational lines. The new 
manufacturing developments of North Ameri- 
can and other aviation companies around 
Dallas and Fort Worth together with the 
established aviation activities around the 
neighboring city, Tulsa, is merely the begin- 
ning of a sound growth which on account of 


its location is destined to continue to progress. 
In the military field, Texas is usually referred 
to as the training ground for the United 
States Army Air Corps. 

The state is also served by many local and 
national air lines. The Civil Acronautics 
Administration among other activities in 
Texas has established a large standardization 
station in Houston. 

In the line of higher education, the state has 
recently added aeronautical engineering to the 
curricula at the Agricultural and Mechanical 
College at College Station and the University 
of Texas at Austin. These courses are now in 
charge of nationally known educators. 


Atwood to Talk on Expansion of 
Aircraft Production 


On the program of the aviation sessions will 
be J. L. Atwood, vice-president and general 
manager of North American Aviation, Inc., 
who will speak on the expansion of aircraft 
production appropriate to the occasion. Mr. 


= 


z” Bue & 


f 
, 





Courtesy Houston Chamber of Commerce 


MUSEUM OF FINE ARTS, HOUSTON, TEXAS 
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Courtesy Houston Chamber of Commerce 


HOUSTON SHIP CHANNEL 
(At a cost of about $23,000,000 Buffalo Bayou 
has been transformed into a deep waterway 
and an ocean port created. From the Turn- 
ing Basin, within the city, to the Gulf of 
Mexico, the Channel is approximately fifty 
miles long, with a depth of 30 ft and a mini- 
mum bottom channel width of 150 ft 


Atwood is a native Texan, a graduate of the 
University of Texas, and much interested in 
the aviation developments of this section of 
the country. 

Jerome Lederer, who is the director of the 
Safety Bureau of the Civil Aeronautics Board, 
will discuss the use of motion pictures in acci- 
dent analyses, and will show samples of pic- 
tures made in connection with his work. 
Bennet H. Griffin, Director of the Standardiza- 
tion Center, Civil Aeronautics Administration 
at Houston, will discuss the work of his organi- 
zation in keeping ahead of aviation develop- 
ment. 

Dr. John E. Younger, the national chair- 
man of the Aviation Division of The American 
Society of Mechanical Engineers, and recent 
recipient of the Spirit of St. Louis Gold Medal 
**for meritorious service in the advancement of 
aeronautics’’ particularly in the technical de- 
velopment of metal construction and the 
stratosphere airplane, will speak on the 
subject of building tomorrow's airplanes 


today. 
Prof. H. W. Barlow, head of department of 
acronautical engineering, A.&M. College 


of Texas, will present and illustrate a review 
of the development of aviation activities in 
Texas. 

Dr. M. J. Thompson, who is graduate pro- 
fessor of aeronautics at the University of Texas, 
will also take part in the programs. Prof. R. 
M. Pinkerton of the University of Texas will 
give a talk on the research laboratories of the 
National Advisory Committee for Acronautics 
and will show moving pictures of the activities 
of these laboratories. 

Arrangements are being made also to obtain 
speakers from the manufacturing field around 
Dallas and Fort Worth, from the military 
aviation centers, and from the educational 
institutions. 


A.S.M.E. News 
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A.S.M.E. Spring Meeting Program 


MONDAY, MARCH 23 


9:30 a.m. 
Registration 


Council Meeting 


12:15 p.m. 
Lunch: Council, Committees, and Authors 


2:00 p.m. 


Fuels—I 


Design, Installation, and Operation of Do- 
mestic Gas-Fired Floor Furnaces, by Robert 
Reed 

Natural Gas—Production, Distribution, and 
Utilization, by W. B. Poor 


Petroleum—I 


The Operating Characteristics of Fluid-Actu- 
ated Pumps, by C. M. Rader and R. G. Ralph 

Pumping Equipment for Oil-Well Cementing, 
by W. D. Owsley 

Talking Motion Picture—Hughes Industrial 
Sound and Color Rock Bit Film, by F. L. 
Scott 


Student Session—I 
Contest for cash prizes as part of the regular 


Annual Southwest Student member's meet- 
ing 


Textile 
Textile Engineering and What It Means to the 
Southwest, by J. B. Bagley 
The Mechanical Harvesting of Cotton as In- 
fluenced by Varietal Characteristics, by 
H. P. Smith and D. T. Killough 


6:30 p.m. 


Authors’ Dinner 


8:00 p.m. 
Marine Power 


Marine Boilers, by T. C. Stillman 


Effect of Valve-Seat Deflection, by Harte 
Cooke 


Petroleum—II 


Redesigning of Field Tank Batteries for Con- 
servation Purposes, by R. M. Stuntz 

Petroleum Conservation in the War Effort, 
E. L. DeGolyer 


Corrosion 
Protection of Buried Metals Against Corrosion, 
by Starr Thayer 
The Application of Cathodic Protection for 
Corrosion Prevention, by R. J. Sullivan 


War Production 


Development Work of the Ordnance Labora- 
tory at Frankford Arsenal, by John A. Bailey 

Manufacture of Large Guns, by D. J. Martin 

Discussion Leader: W. M. Sheehan 


A.S.M.E. News 


Houston, Texas, March 23-25 


Headquarters, Rice Hotel 


TUESDAY, MARCH 24 


9:00 a.m. 


Training Labor for Production 


New Responsibilities for Labor, by H. W. 
Acreman, J. R. Steelman, and T. M. Davis 


Shell and Tube Heat Exchangers 
CAuspices Heat Transfer Division) 

A Review of Heat-Transfer Coefficients and 
Friction Factors for Tubular Heat Exchang- 
ers, by B. E. Short 

Condensation of Saturated Freon-12 Vapor ona 
Vertical Bank of Horizontal Tubes, by W. J. 
Wohlenberg and F. L. Young, Jr. 

Heat Transfer, Pressure Drop, and Fouling 
Rates of Liquids for Continuous and Non- 
continuous Longitudinal Fins, by A. Y. 
Gunter and W. A. Shaw 


Aviation—I 


Development of Aviation in Texas, by H. W. 
Barlow 

Keeping Ahead of Aviation Development, by 
Bennet H. Griffin 

Résumé of Activities of Research Laboratories 
of the National Advisory Committee for 
Aeronautics, by R. M. Pinkerton 


Student Session—II 
12:15 p.m. 


Lunch with Houston Engineers Club 
Talks by W. B. Tuttle and James W. Parker 


2:00 p.m. 


Small-Plant Management 


Priorities for the Small Manufacturer, by G. L. 
Noble 


Heat-Recovery Equipment and 
Flash-Freezing Foods 


Operation and Maintenance of Air Preheaters, 
by Joseph Waitkus 

Construction of Water-Cooled Furnaces, by 
Max Kuhner 

Quick and Flash-Freezing of Foods: The Fun- 
damental Theories and Applications, by 
W. R. Woolrich and L. H. Bartlett 


Fuels—II 


Round-Table Discussion on Trouble Shooting 
on Gas and Oil Burners 
Chairman; Carl J Eckhardt 
Contributors: E. L. Dennis, R. C. Vroom, 
L. S. Reagan, and C. L. Orr 


TUESDAY, MARCH, 24 (Continued) 


2:00 p.m. 


Petroleum—III 


The Metering of Petroleum Products as a Meas- 
ure of National Defense, by L. R. Van Ars- 
dale 

Automatic Control of Natural Gas Fuel Power 
Boilers, by Charles W. Parsons 


Aviation—II 


Building Tomorrow's Airplanes Today, by 
J. E. Younger 

Motion Pictures in Accident Analysis, by 
Jerome Lederer 


6:30 p.m. 


Banquet, Dancing, and Entertainment 
Speaker: Brig. Gen. Earl McFarland 


WEDNESDAY, MARCH 25 


9:00 a.m. 


Trip to 
Hughes Tool Company and Grand Prize 
Brewery 
Cement Plant 
Sulphur Plant 


Power Station 


12:15 p.m. 
Lunch at Hughes Tool Co. 





Registration Fee for Non- 
members at the 1942 
Spring Meeting 


There will be a registration fee of $2 
| for nonmembers attending the 1942 
| A.S.M.E. Spring Meeting at Houston, 
| Texas, March 23-25, 1942. For non- 
members wishing to attend just one 
session of the meeting the fee will be $1. 
This is in accordance with the ruling of 
the Standing Committee on Meetings 
and Program. 

Members wishing to bring nonmem- 
ber guests may avoid this fee by writing 
to the Secretary of the Society before 
March 16, 1942, asking for a guest- 
attendance card for the Spring Meeting. 
The card, upon presentation by a guest, 
will be accepted in lieu of the registra- 
tion fee. Guests are limited to two per 
member. 
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ENGINEERING BUILDING, UNIVERSITY OF MARYLAND, NEW NATIONAL HEADQUARTERS 
OF A.S.M.E. AVIATION DIVISION 


A.S.M.E. Aviation Division National 
Headquarters Moved to University 
of Maryland Campus 


John E. Younger to Be Permanent Secretary 


HE Aviation Division National Head- 
quarters of The American Society of Me- 
chanical Engineers has been moved to the Uni- 
versity of Maryland and John E. Younger has 
been designated permanent secretary of the 
Division. Dr. Younger will fill this office on a 
part-time basis in conjunction with his regular 
duties with the University as professor and 
chairman of the department of mechanical 
engineering. 
Dr. Younger is one of the pioneers in aero- 
nautical development in this country and has 





JOHN E. YOUNGER AT HIS DESK 


a host of friends and professional contacts in 
the industry throughout the country. 

The University of Maryland is strategically 
located for this activity, being in the suburbs 
of Washington, D. C., and only an hour's 
flight from New York. 

The purpose of this move is to render greater 
professional service to the more than 2000 





members of the Aviation Division. A pro- 
gram for increasing this service is now being 
studied by the Executive Committee of the 
Aviation Division under the chairmanship of 
Dr. Younger. 


MECHANICAL ENGINEERING 


Have You Received Your 
A.S.M.E. Membership 
List for 1942? 


COPY of the new Membership List has 

been sent toall members of the A.S.M.E. 
entitled to receive publications. Anyone fail- 
ing to receive his copy should advise the head- 
quarters office prior to April 20 in order to ob- 
tain one without charge. The charge for copies 
furnished after that date, or for extra copies, 
will be $1.50 each. 


F. E. Giesecke Honored 
by A.S.H.&V.E. 


REDERICK ERNST GIESECKE, member 

A.S.M.E., professor-emeritus, A.&M. Col- 
lege of Texas, College Station, Texas, has re- 
ceived the F. Paul Anderson Gold Medal 
awarded by the American Society of Heating 
and Ventilating Engineers for distinguished 
scientific achievement. Presentation was made 
by Thornton Lewis of Newtown, Pa., donor of 
the medal, at the 48th annual meeting of the 
society held in The Bellevue-Stratford Hotel, 
Philadelphia, Jan. 28, 1942. 


Consulting Engineers Elect 
Officers 


T a meeting of the Council of the Ameri- 

can Institute of Consulting Engineers, 

held in New York on January 20, 1942, Mal- 

colm Pirnie was elected president, R. E. 

Bakenhus, vice-president, James Forgie, treas- 
urer, and Philip W. Henry, secretary. 


Actions of A.S.M.E. Executive Committee 


At Meeting in Society Headquarters on January 21 


HE Executive Committee of the Council 

of The American Society of Mechanical 
Engineers met at the Society's headquarters on 
Wednesday, Jan. 21, 1942. James W. Parker, 
President of the Society, presided, and there 
were also present Clarke Freeman, vice- 
chairman, Clair B. Peck, G. E. Hulse, G. L. 
Knight (Finance), G. B. Karelitz (Professional 
Divisions), J. N. Landis (Local Sections), C. E. 
Davies, secretary, and Ernest Hartford, execu- 
tive assistant secretary. At the afternoon ses- 
sion there were also present on invitation mem- 
bers of the Committee on Meetings and Pro- 
gram, as follows: A. L. Kimball, chairman, 
N. E. Funk, F. G. Switzer, R. A. North, and 
R. A. Robertson, junior adviser, and Col. J. L. 
Walsh, chairman of the National Defense Com- 
mittee. The following actions were of general 
interest. 


Addition to Budget of Professional 
Divisions 
Upon recommendation of the Committee on 
Professional Divisions and the Finance Com- 
mittee, an additional appropriation of $4000 
was granted for the current year for special as- 
sistance for the Aviation Division. It was re- 


ported that an agreement had been entered into 
with the University of Maryland whereby 
Prof. J. E. Younger, of the mechanical engi- 
neering department of the University and 1941 
Spirit of St. Louis medalist, would devote a 
portion of his time to the Aviation Division. 


Committee on Registration 


The Committee on Registration was estab- 
lished as a special committee, permanent in 
character, with a personnel to be appointed 
each year. 


Committee on Engineering Organiza- 
tions Within States 


Messrs. H. L. Eggleston, F. H. Prouty, and 
W. R. Woolrich were appointed to serve on the 
Committee on Engineering Organizations 
Within States. 


Greetings From Canada and Cuba 


The Secretary reported the receipt of com- 
munications from The Engineering Institute of 
Canada extending greetings to the Society and 
from the Cuban Society of Engineers convey- 
ing a message of greeting and good will from 
the engineers of Cuba. 


A.S.M.E. News 
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Defense Committee Name Changed 


At the afternoon session the name of the 
Committee on National Defense was changed 
to Committee on War Production. 

Upon recommendation of the Committee on 
Meetings and Program, it was voted to con- 
tinue the present policy of holding four na- 
tional meetings per year. 


K. M. Irwin Named Vice- 
President A.S.M.E. 


M. IRWIN, assistant to the vice-presi- 

« dent in charge of engineering, Philadel- 

phia Electric Company, has been chosen by 

letter ballot of the Council as vice-president 

of The American Society of Mechanical Engi- 

neers to fill the unexpired term of W. H. 
Winterrowd, deceased. 

Mr. Irwin has been active in the work of the 





K. M. IRWIN 


Society over a period of many years. He was 
chairman of the Fuels Division, 1934-1936; 
member of the regular Nominating Commit- 
tee, 1934; chairman of the Finance Committee, 
1937-1939; chairman of the Philadelphia Sec- 
tion, 1930-1931; and vice-president of the 
Society, 1939-1941. 


Cuban Engineers Greet 
A.S.M.E. 


bY F fai the entry of the United States into 
the war a message of greeting and good 
will from the engineers of Cuba was received 
by The American Society of Mechanical En- 
gineers. At its meeting on January 21 the 
Executive Committee of the A.S.M.E. Council 
took official notice of the Cuban greetings and 
instructed the Secretary to reply. The letters 
follow: 


President 

The American Society of Mechanical Engineers 
33 West 39th Street New York, N. Y. 

Dear President: 


As President of this Society I wish to express 
my deepest sympathy to the engineers of your 
Society, citizens of the United States now in 
War with Japan and assure them that my coun- 
try will take action as required by their side, 
affording us Cuban engineers the opportunity 
to play Our part in war and defense. 

This letter is a heart message from the Cuban 


A.S.M.E. News 


engineers, members of Sociedad Cubana de In- 
genieros to their brethren, the members of The 
American Society of Mechanical Engineers. 
We are a small group in comparison with your 
great Society but we are anxious to help and no 
other such group anywhere can boast of a more 
sincere desire. 


Cordially yours, 


(Signed) Ing. Jose Garcia Montes 
President 


Ing. Jose Garcia Montes, President 
Sociedad Cubana de Ingenieros 
Havana, Cuba 


My Dear Sir: 

The Council, at its meeting on January 21st, 
received and read with pleasure and gratifica- 
tion your communication of December 8th, 
conveying a message of greeting and good will 
from the engineers of your country to the engi- 
neers of this country and offering co-operation 
in the international crisis. 

The Council has asked that I transmit to you 
our thanks and good wishes and express to you 
the sincere feeling of good will of the officers 
and members of this Society to the officers and 
members of the Cuban Society of Engineers. 


Cordially yours, 


(Signed) C. E. Davies 
Secretary 


Midwest Power Conference 
to Meet in Chicago, 
April 9 and 10 


HE 1942 Midwest Power Conference will 

be held on April 9-10 at the Palmer House, 
Chicago. This Conference is sponsored by the 
Illinois Institute of Technology with the co- 
operation of the nine other Midwestern univer- 
sities and colleges and the local sections of the 
Founder and other engineering societies. 

The prelimjnary program of the Conference 
will contain, in addition to the opening meet- 
ing, sessions on electric power transmission, 
industrial power plants, hydro power, boilers 
and stokers, Diesel power, and central- 
station practice. The latter is sponsored by 
the Chicago Section of the A.S.M.E. and all 
arrangements for it are being made by the sec- 
tion’s chairman of its Power and Fuels Divi- 
sion, J. R. Michel. In addition to these ses- 
sions, the Conference program will include two 
joint luncheons, one with the Chicago Section 
of the A.S.M.E. and the other with the Chi- 
cago Section of the A.I.E.E. A high light ot 
the Conference will be its All-Engineers Dinner 
on the evening of April 9. 

The Conference will be opened by President 
H. T. Heald, of the Illinois Institute of Tech- 
nology, and Dr. A. A. Potter, dean of engi- 
neering of Purdue University. Among the 
papers and speakers of the Conference program 
are the following: 


“Power and the War Effort,’’ by Leland Olds, 
chairman, Federal Power Commission, 
Washington, D. C. 

Experience With Priorities for Equipment and 
Maintenance 

“Construction and Erection of the New High- 
Pressure Unit of the Montaup Electric Co.,”’ 
by F. H. Rosencrants, Mem. A.S.M.E., vice- 
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president, Combustion Engineering Come 
pany, Inc., New York, N. Y. 

‘Maximum Output From Existing Power 
Plants,"’ by E. G. Bailey, Mem. A.S.M.E., 
vice-president, The Babcock and Wilcox 
Company, New York, N. Y. 

‘Recent Field Experience With Natural Light- 
ning,’ by Chas. F. Wagner, manager, Cen- 
tral Station Engineering, Westinghouse 
Electric & Manufacturing Co., East Pitts- 
burgh, Pa. 

“Lightning Proof Line Design,’’ by A. C. 
Monteith, manager, Industry Engineering, 
Westinghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa. 

‘Power in the Flour Milling Industry,’’ by 
A. R. Ulstrom, engineer, Cereal Engineering 
and Construction Company, Minneapolis, 
Minn. 

‘*Feedwater Treatment in Small Power Plants,"’ 
by Everett P. Partridge, director of research, 
Hall Laboratories, Inc., Pittsburgh, Pa. 

‘Power Recovery Installation as Developed 
by Buick Motor Division, General Motors 
Corporation,’’ Melrose Park, Ill., by C. A. 
Chayne, chief engineer, Buick Motor Divi- 
sion, G.M.C., Flint, Mich. 

““Silting of Water Power Reservoir,"’ by E. W. 
Lane, professor of hydraulic engineering, 
The State University of Iowa, Ames, Iowa 

‘Results Obtained by Spreader Stokers With 
Continuous Ash Discharge"’ 

“Steam Boiler Circulation,’’ by A. A. Mark- 
son, Mem. A.S.M.E., research associate, 
Consolidated Edison Company of New York, 
New York, N. Y. 

‘Radial Diesels,” by E. T. Vincent, Mem. 
A.S.M.E., professor of mechanical engi- 
neering, University of Michigan, Ann 
Arbor, Mich. 

‘Diesel Vs. Steam Locomotives,"’ by Robert 
Aldag, Jr., member of engineering staff, 
Chicago, Burlington and Quincy Railroad 
Co. 


National Roster Collecting 
Data on Men of Draft Age 


A present the National Roster of Scientific 
and Specialized Personnel is engaged in a 
collection of special information about persons 
registered with it whose age would make them 
subject to call for training and service under the 
provisions of the Selective Training and Ser- 
vice Act of 1940. Although the Roster has no 
direct authority with reference to classification 
or induction procedures under the Selective 
Service System, it is charged with the obliga- 
tion of assisting the nation in using the trained 
personnel in the most effective way possible. 
Accordingly, under a co-operative plan, the 
Roster in certain cases will transmit to the 
office of the National Headquarters of the 
Selective Service System in Washington, D. C., 
appropriate information about technically 
trained persons of military age, and that office 
in turn may send letters about these men to 
their local boards, to assist in the determina- 
tion of their proper classification. Of course, 
it should be understood that the matter of 
classification and induction is within the juris- 
diction of the Selective Service local boards. 
Also, whenever a man registered with the 
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National Roster is likely to be inducted into 
the Army, information is sent to the appro- 
priate division of the War Department, on his 
educational training, occupational experience, 
and other pertinent data. Obviously, no guar- 
antee can be given in advance that this pro- 
cedure will result in any special privilege, since 
there are occupational shortage problems with- 
in the Army as well as personality factors that 
must be taken into account. But the informa- 
tion that has been sent to the War Department 
about various men has been of very practical 
use in the procedure of assigning such techni- 
cally trained individuals to their duties. 


4000-Card Index for Use in 
Chemical Analysis by 
X-Ray Diffraction 


4000-card file index of X-ray diffraction 

data for use in the Hanawalt method of 
chemical analysis by X-ray diffraction has 
recently been published by the American 
Society for Testing Materials. This com- 
pilation is sponsored by a joint committee of 
the A.S.T.M. and National Research Council, 
under the chairmanship of Prof. Wheeler P. 
Davey, Pennsylvania State College. The data 
include not only Hanawalt's original pub- 
lished data, with his later corrections, but 
also additional data that have been contrib- 
uted by the Aluminum Co. of America, The 
New Jersey Zinc Co., together with data 
taken from the technical literature in the 
English language. 

The cards give all pertinent data found in the 
sources with provision for insertion of acces- 
sory data such as crystal structure, density, etc. 
The index identifies the three strongest lines in 
X-ray diffraction pattern of some 1300 crystal- 
line compounds, the chemical names and sym- 
bols of which are as given by the various 
sources. 

The Hanawale method has been described in 
the technical literature and an A.S.T.M. Com- 
mittee is perfecting a tentative recommended 
practice for the identification of crystalline 
materials by the X-ray diffraction method, 
with early publication anticipated. 

Copies of this 4000-card index packed in fin- 
ished container boxes can be obtained from 
A.S.T.M. Headquarters, 260 S. Broad St., 
Philadelphia, Pa., at $50 per set. 


Blackouts 


HE United States Office of Civilian Defense, 

Washington, D. C., has issued a 60-page 
booklet entitled ‘‘Blackouts,"’ prepared by the 
War Department with the assistance and ad- 
vice of other federal agencies. 

From the statement of purpose and scope of 
this booklet the following is quoted: 

“The purpose of this pamphlet is to provide 
acommon basis for instruction, by local civilian 
defense organizations, in the proper proce- 
dures necessary to achieve effective blackouts. 
A‘ representative selection, covering the entire 
field of means and methods which have worked 
in practice, has been made and is presented in 
this pamphlet. The information furnished 





and methods outlined are by no means ap- 
plicable to every type of dwelling, factory, or 
place of business. In urban and industrial 
communities the more elaborate blackout pro- 
cedures will be required, while in farming 
areas and isolated communities only the rela- 
tively simple precautions will be necessary. 
The choice of means and methods will rest 
with the responsible individual, subject to the 
direction of local civilian-defense authority." 

The subject matter included covers the in- 
formation which the civilian population, both 
as individuals and organizations, needs to 
know about blackouts. 

Separate chapters provide information for 
those concerned with blackouts of the follow- 
ing types of facilities: Private homes and 
similar buildings; plants and factories; mu- 
nicipal utilities and large private lighting sys- 
tems; and the various forms of transportation 
and traffic control. 


Industrial Conservation 
Plan Devised by 
Saw Manufacturer 


“Conservation Control Plan" of wide 

scope designed to save vital materials 
and to speed up production has been announced 
by Henry Disston & Sons, Inc., of Philadelphia, 
Pa. By means of instruction cards called 
‘Conservation Control Cards,”’ the individual 
worker is told how to handle a particular tool, 
how to use it efficiently, how to keep it from 
breaking, how to sharpen it, and other im- 
portant information which will mean easier 
and better work for him. There are 35 of these 
cards, covering cutting tools for metal, wood, 
plastics, etc., including tool bits, files, hack- 
saw blades, carboloy knives and cutters, circu- 
lar metal and wood-cutting saws, band saws 
for wood or metal, planer knives, etc. 

These control cards are supplied free by Diss- 
ton to any plant, along with buttons bearing 
a seal and the slogan ‘Conservation Serves 
Everyone.’’ In addition, there are posters pre- 
pared for the use of plants generally which 
**sell’’ the idea to the men as a means whereby 
their work will be made easier and better. 
Emphasis is put upon the importance of saving 
materials in order to make more materials 
available during this time of emergency and 
shortages. 

Disston is prepared to supply cards, posters, 
buttons, etc., entirely without cost; nor is it 
necessary to be a Disston-product user to par- 
ticipate in this important national program. 


Management Fellowships 


ASSACHUSETTS Institute of Tech- 
nology announces a fifth nation-wide 
competition for fellowships in business ad- 
ministration and economies, under grants of 
funds by the Alfred P. Sloan Foundation, Inc. 
Applicants must be between 28 and 35 years 
of age, citizens of the United States, currently 
employed but with a year's leave of absence. 
Application blanks which can be obtained 
from W. P. Fiske at M.I.T., Cambridge, 
Mass., must be postmarked not later than 
March 17, 1942. 
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A.S.M.E. Local Sections 


Coming Meetings 





Anthracite-Lehigh Valley. March 27. This 
meeting will be held at Wilkes Barre, Pa 
Subject: ‘‘Nylon.”’ 

Central Indiana. March 13. Purdue Uni- 
versity, Lafayette, Ind. Joint Dinner Meeting 
with Student Branch. Talks to be given by 
two students from Purdue and two from Rose 
Polytechnic Institute. 

Central Pennsylvania. March 24. Joint 
Meeting with local chapter of S.P.E.E. at 
State College, Pa. Subject: ‘“Teaching With 
Animated Cartoons,’ by Charles E. Gus, 
executive secretary, College of Engineering, 
New York University. 

Detroit. March 3. Horace H. Rackham 
Memorial Building, Detroit, Mich. at 8:00 
p-m. Subject: ‘‘Superpowered Aircraft En- 
gines,"” by Ralph N. DuBois, executive engi- 
neer, Packard Motor Car Company. 

New Haven. March 17. Mason Labora- 
tory, Yale University. Subject: ‘Welding 
of Aluminum."’ Speaker: J. K. Warcham, 
of Aluminum Company of America. Joint 
meeting with American Welding Society. 

St. Joseph Valley. March17. Joint Meeting 
with the Student Branch at Notre Dame Uni- 


versity. The Student Branch will be in charge 
of this meeting. 
St. Louis. March 27. This will be a dinner 


meeting. Subject: ‘‘Engineering and Trade 
Problems in Latin America." Speaker: Al- 
bert Vigne, president of Bronze Alloys Com- 
pany. 

Washington. D. C. March 12. Potomac 
Electric Power Company Auditorium, 10th 
and E Sts., N. W., Washington, D. C. 
Subject: ‘Some Properties and Uses of Ex- 
plosives,"’ by Wilbert J. Huff. 


A.S.M.E. Calendar | 
of Coming Meetings 
| March 23-25, 1942 | 
Spring Meeting 
Houston, Texas 
| June 8-11, 1942 
Semi-Annual Meeting 
Cleveland, Ohio | 
June 17-19, 1942 
Oil and Gas Power Division 
Peoria, Ill. 


October 12-14, 1942 
Fall Meeting 
Rochester, N. Y. 

Nov. 30—Dec. 4, 1942 


Annual Meeting 
New York, N. Y. 


(For coming meetings of other or- 
ganizations see page 32 of the 
advertising section of this issue) 
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Among the Local Sections 





Emergency Production of 
Ordnance, Subject at 
Akron-Canton 


HE Jan. 8 meeting of the Akron-Canton 

Section, attended by more than 50 mem- 
bers and guests, heard James J. Hopkins, con- 
sulting engineer with Hopkins and Kendall, 
of Alliance, Ohio, speak on the subject, ‘‘Ex- 
perience in Emergency Production of Ord- 
nance.’ The speaker was well qualified to 
present this topic, having done extensive full- 
time consulting engineering work in the manu- 
facture of ordnance material, specializing in 
electric melting, heavy forging, rough ma- 
chining, and heat-treating. He discussed the 
many interesting problems, and their so- 
lutions, arising in the manufacture of gun 
parts 


National Defense Training 
Starred at Anthracite- 
Lehigh Valley 


‘National Defense Training by Colleges and 
Industries’’ was the evening's subject at the 
Jan. 23 meeting of the Anthracite-Lehigh Val- 
ley Section. Prof. Fred Larkin, chairman of 
the mechanical-engineering department at 
Lehigh University, clearly presented the engi- 
neering training program and spoke of the 
various groups to be found in any industrial 
organization as well as of the selection and 
training of the personnel in these groups. 
Prof. Paul B. Eaton then discussed the educa- 
tional program, being conducted by Anthra- 
cite-Lehigh Valley Section to train defense 
workers, following which the audience par- 
ticipated in open discussion. 


Incendiary Bombs Dealt With 
at Baltimore Meeting 
Sixty-six members and guests learned about 


incendiary bombs at the Jan. 26 meeting of 
the Baltimore Section. J. H. Purdy opened 


his address with a description of the four types 
of incendiaries, their military use, and methods 
of dealing with them. The speaker then pro- 
ceeded to outline the A.R.P. organization for 
bomb fighting as set up for industrial plants. 
The latter proved a complicated matter involv- 
ing consideration of size of plant, kind, and 
location of equipment, besides personnel train- 
ing. 


Boilers, Topic of January 
Session of Birmingham 


John Van Brunt, at the Jan. 29 meeting of 
the Birmingham Section, told more than 45 
members and guests of design fundamentals in 
high-pressure boilers. His talk, attractively 
illustrated with many slides, concluded with a 
brief discourse on water circulation in the 
boiler system. 


Talk on Product Engineering 
at Bridgeport 


An eager gathering of over 75 members and 
guests at the Jan. 23 meeting of the Bridgeport 
Section heard Prof. Earle Buckingham, of 
Massachusetts Institute of Technology, speak 
upon the little publicized, but vastly important 
subject, ‘‘Preparation for Product Engineer- 
ing."’ Though this subject has proved of vital 
importance to industry, no one has yet created 
a setup which would give it necessary profes- 
sional prominence. The speaker said, ‘‘Prepa- 
ration for production is the present bottleneck 
in our all-out production schedule. If it is 
handled effectively, even with small competent 
forces now available, much can be done. 
But if zeal is substituted for ability most of 
the preparation must be done over again. . . 
Production is mechanized today ..... for 
every type of specialist needed in our armed 
forces, there are at least ten types of specialists 
needed in industry... Preparation for produc- 
tion as a definite technique has received little 

. . attention in . . . production plants. . . It 
requires as extensive and intensive staff work, 
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meticulous attention to every detail, careful 
scheduling and timing, rigid adherence to 
adopted plans, and all-out efforts of every 
person involved, as any military maneuver."’ 
So challenging did this topic prove, that 
the suggestion is made for other sections 
to contact the speaker. 


Central Illinois Breaks Record 
With 460 at Meeting 


Col. Donald Armstrong addressed more than 
460 members and guests at the Jan. 16 meet- 
ing of the Central Illinois Section. Col. 
Armstrong is Deputy District Chief of the Chi- 
cago Ordnance District and has been an active 
Army man for over 32 years, serving in World 
War I as major of Coast Artillery and later as 
assistant military attaché at the American 
Embassy in Paris. He also served two years 
in Watertown Arsenal and four years as chief of 
maintenance division in the Office of Chief of 
Ordnance, Washington, D. C. In his speech, 
“U. S. Army Ordnance and Matériel,’’ Col. 
Armstrong made particular reference to the 
present and future contributions of Peoria’s 
industries to the war program. Through the 
presentation of various types of ordnance maté- 
riel, many manufacturers gained insight into 
the potentialities of their own plant in produc- 
ing sorely needed ordnance items in our defense 
effort. 


Plastics Evaluated for Central 
Indiana Engineers 


At the Jan. 9 meeting of the Central Indiana 
Section, members and guests heard Harry 
McGowan, of the Bakelite Corporation, de- 
scribe in detail advantages and disadvantages 
of each of the plastics. He gave his opinion, 
after careful survey of the field, as to which 
compounds would be available in the next 
year. His very interesting talk was attested 
to by the hour-long question period following 
his remarks. 


Traffic and Maintenance in 
Defense Effort Discussed 
at Chicago 


At the Jan. 6 meeting of the Chicago Section, 
Col. James L. Walsh discussed two important 





OFFICIALS OF THE AMERICAN CAR AND FOUNDRY COMPANY AND MEMBERS AND OFFICERS OF A.S.M.E. ANTHRACITE-LEHIGH VALLEY SECTION 
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aspects of the defense effort, traffic and main- 
tenance. The engineer's invaluable con- 
tribution in this crucial period hinges upon his 
help not only in the key occupation of produc- 
tion, but in the equally vital one of traffic. 
Because the time element is all-important, the 
moving of materials to their immediate desti- 
nation looms as the engineer's necessary ac- 
tivity. Another phase equally important that 
has not received adequate attention is that of 
maintenance. ‘‘Cannibalizing,’’ the breaking 
down of an assembled unit to get parts, has been 
frequent. It should not be. The engineer's 
job is to provide against this wasteful pro- 
cedure, wasteful in time and in material. Col. 
Walsh then proceeded to comment upon the 
mechanical engineers’ excellent reputation for 
co-operation with the government and said 
that he trusted as usual they would rally ‘to 
solve these problems of production, traffic, and 
maintenance, bearing in mind the fact that 
time was the deciding and most precious ele- 
ment. 


President Parker Addresses 
Cleveland Engineers 


The subject, ‘Professionalism in a Profes- 
sion,’’ was the topic of President James W. 
Parkers’ address before 50 members of the 
Cleveland Section at their Jan. 8 meeting. 
In his talk the speaker drew distinctions be- 
tween professionalism and unionism, ending 
with a plea for engineers to become more inter- 
ested in labor relations because of the eminent 
part they are playing now in our war effort 
and will play in the peacetime reconstruction. 


Wright Field Research 
Outlined at Colorado 


The Jan. 23 meeting of the Colorado Section 
was a joint one with the Student Branch of 
the University of Colorado. Lloyd Gardner, 
a member of the Branch, read a paper ‘‘Test- 
ing Aircraft Propellers,’’ which had been pre- 
pared for the Engineers’ Bulletin, a publication 
of the Colorado Society of Engineers. The 
paper covered Mr. Gardner's summer experi- 
ence while employed by the Hamilton Stand- 
atd Propeller Co., stressing design and testing 
methods relative to modern aircraft propellers. 

Major Reeves, of Lowry Field, Denver, 
Colorado, spoke on the topic, ‘Research at 
Wright Field."" In his talk, Major Reeves 
explained the normal functioning of the Air 
Corps, which constitutes design, testing, and 
construction. Major Reeves said that Wright 
Field, co him, represented the nerve center of 
the Air Corps and because of this importance, 
all procedures have been accelerated. Two 
topics, superchargers and altitude testing, pro- 
voked much discussion. In summary, the 
speaker explained various aircraft names, 
terms, numbers, and symbols. Then fol- 
lowed an hour and a half of discussion. 


Story of Plastics Heard 
at Columbus Section 


Members and guests at the Jan. 19 meeting 
of the Columbus Section heard H. C. Gahl, 


Development Supervisor, Micarta division, 
Westinghouse Electric and Manufacturing 
Co., Trafford, Penn., speak on plastics. In his 
discourse he briefly described various types of 
plastics and their manufacture, discussed 
their properties, and outlined uses to which 
they are applied. 


Innovation in Forum Meeting 
on Unionism at Detroit Section 


For the first time in many years, a forum 
meeting replaced the usual lecture at the Jan. 20 
gathering of the Detroit Section. The closed 
meeting of over 45 members discussed the ur- 
gent issue, ‘‘Unionism of Technical Per- 
sonnel."’ Blair K. Schwartz, personnel-rela- 
tions director of The Detroit Edison Co., led 
the discussion. He outlined rules of the 
forum, and made clear the fact that probably 
no definite conclusion would be reached, but 
that many points of view would be presented. 
Main commentators were Harold W. Holmes, 
president of Labor Relations, Inc., and Dean 
C. J. Freund of the University of Detroit, 
chairman of the Committee on the Economic 
Status of the Engineer. During the two-hour 
period many members expressed valuable 
sentiments concerning the topic and a desire 
for a repetition of the same type of meeting 
again. 

One hundred fifty members convened for the 
Feb. 3 meeting at the new Horace H. Rackham 
Memorial Building to hear Dr. J. D. Tebo, of 
the Bell Telephone Laboratories, describe 
design problems and developments of the 
cross-bar switching system for dial telephones. 
Slides and moving pictures illustrated the 
discussion. Harvey G. Melhouse, of the 
Western Electric Co., Chicago, described 
manufacturing problems and explained how 
the production department performed to meet 
the exacting requirements of the laboratories. 
Slides, working models, and displays made the 
talks more graphic. 


East Tennessee Inspects Watts 
Bar Project of TVA 


More than 75 members and guests of the 
East Tennessee Section, on Jan. 31, visited the 
Watts Bar Project of TVA. During a trip 
that lasted six hours, members viewed the 
hydro power plant, dam, and steam power 
plant, all of which proved stimulating. 


President Parker Addresses 
Joint Section and Student 
Meeting, Florida Section 


Fifty members and guests at the Jan. 12 
meeting of the Florida Section heard President 
James W. Parker's interesting talk on **Prob- 
lems Involved in Converting Peacetime Activi- 
ties to a War Basis."’ In the body of his talk, 
President Parker predicted that numerous 
changes would result in the organizational 
setup of war industries (some of which have 
already occurred since his visit). Following 
the talk, opportunity was given to the execu- 
tive-committee members and others to say a 
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few words. The entire program was thor- 
oughly enjoyed by all. 


Machinability of Steel, Topic 
at Fort Wayne Meeting 


William Splinter, at the Jan. 8 meeting of the 
Fort Wayne Section, gave a short history of 
cold-drawn steel and then discussed machin- 
ability of different types. Much to the inter- 
est of his audience, he then proceeded toexplain 
the action of a tool in cutting metal, the reason 
for tool wear, chip formation, etc. His talk 
was illustrated by samples of odd cold-drawn 
shapes. 


Hundred-Horsepower Hands 
at Greenville Meeting 


On Jan. 21, members and guests of the Green- 
ville Section heard Maxwell C. Maxwell dis- 
cuss material handling, or as he called ir, 
hundred-horsepower hands. His interesting 
lecture was made more graphic by the presen- 
tation of a motion picture on the subject. 


Talk on Subversive Activities 
at Hartford Meeting 


A special agent of the Federal Bureau of 
Investigation, James T. Madigan, was guest 
speaker at the Jan. 12 meeting of the Hartford 
Section. He outlined work of the FBI in 
combating subversive activities, restricting 
enemy aliens, and planning for plant protec- 
tion. The speaker suggested, in order to fur- 
ther the excellent work being done in plant 
protection, that all suggestions on protec- 
tion, or reports of suspicious actions or inci- 
dents, be reported to him at his New Haven 
office. 


Kansas Hears About Steam- 
Generating Units 


“The Design of High-Pressure and High- 
Temperature Steam-Generating Units’’ was 
the subject on Jan. 26 at the monthly meeting 
of the Kansas Section. John Van Brunt, vice- 
president in charge of engineering of the Com- 
bustion Engineering Co., presented an inter- 
esting illustrated lecture. He described in 
general some of the problems encountered in 
design and construction of steam-generating 
units. He then related the theory and prob- 
lems involved in water and steam circulation 
and spoke briefly on forced-circulation boilers. 
Discussion followed. 


Los Angeles Section Holds 
Joint Meeting With A.I1.E.E. 


Members and guests of the Los Angeles 
Section at their Jan. 13 meeting heard C. P. 
Gorman and W. C. Rowse, both of the Los 
Angeles Bureau of Power and Light, discuss 
“Principal Features of the New Harbor Steam 
Plant." The two speakers were especially 
qualified to discuss this topic, being at present 
in the midst of design work on the plant. The 
Bureau of Light and Power is building a steam 
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plant to augment generating facilities of its 
electrical system. The installation will 
comprise two 65,000-kw units with the de- 
sign calling for an ultimate capacity of 350,000 
kw. 


Milwaukee Section Meeting 
Held in 20 Below Zero 


Despite zero weather, the hardy souls of the 
Milwaukee Section held their monthly meet- 
ing on Jan. 7. The speaker of the evening, 
R. H. Bennewitz, of Linde Air Products, 
chose as his topic, ‘Flame Cutting and Harden- 
ing.” His lecture was vivified by a demon- 
stration of oxyacetylene welding in labora- 
tory work. The cutting and grooving fea- 
tures of his demonstration were exceptionally 
absorbing. 


Panel Discussion Held Jointly 


by New Haven Section 
and S.A.M. 


More than 60 members and guests at the 
joint meeting on Jan. 30 of the New Haven 
Section and the Connecticut Chapter of S.A.M. 
held a panel discussion on ‘Youth, the 
Schools, and Industry."" Dr. Alonzo G. 
Grace, commissioner of the Connecticut School 
of Education, was chairman. The panel con- 
sisted of six men, representing education, 
industry, and one trainee in industry. Special 
stress was placed upon defense industries, em- 
phasizing the long-term trend of industrial 
education not only in our present emergency 
but in rehabilitation for peacetime. This 
topic proved especially thought-provoking and 
timely. 


Norwich Engineers Learn of 
Heat-Treatment of Steel 


To an absorbed gathering of more than 75 
members and guests at the Jan. 20 meeting of 
the Norwich Section, Dr. R. F. Miller de- 
tailed the background of heat-treatment by 
means of the eutectoid and ‘‘s’’ diagrams and 
numerous slides showing resultant micro- 
structures of the metal. Following Dr. 
Miller’s talk, a sound film, ‘‘Steel—Man's 
Servant,” was shown and proved of unusual 
interest. 


Lubricating Oils the Theme 
at Ontario Meeting 


The Ontario Section meeting of Jan. 8 was at- 
tended by 60 members. The speaker of the 
tvening was F. L. Koethen, of American Lu- 
bricating Oils, Inc., of Buffalo. The paper 
“Some Observations on Lubricating Oils,"’ 
written by Dr. A. W. Burwell of Alox Corp., 
Niagara Falls, was explained by the speaker. 
Test figures from a lubrometer were shown in 
Staph form to illustrate the effect of additives. 
Dr. Burwell’s son, R. B. Burwell, also spoke, 


telling of certain test results obtained in their 
laboratory. 
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High-Speed Photography 
Featured Before Record 
Philadelphia Crowd 


On Jan. 27 the monthly meeting of the Phila- 
delphia Section, attended by more than 300, 
was high-lighted by a talk and demonstra- 
tion presented by Prof. Harold Edgerton of the 
department of electrical engineering of M.I.T. 
The speaker explained numerous pieces of 
equipment which he had developed for taking 
instantaneous pictures of bullets in motion and 
similar high-speed objects. Many slides of 
such pictures were shown to the audience. 


Providence Engineers Hear 
About Rotating Machines 


The regular monthly meeting of the Provi- 
dence Section, attended by 75 members and 
guests, had as its speaker of the evening, Dr. 
Robert Fehr, of the General Electric Co. 
He presented the general theory of dynamic 
balancing and the various types of machines 
used for balancing. He also described in 
detail the portable balancer. Photographs 
showing specific problems of local manufac- 
turers were shown, the problems described, 
and means of balancing parts presented. 


600 Attend Meeting of A.S.M.E., 
A.L.E.E., and Indiana Power 
Engineers at St. Joseph Valley 


On Jan. 27, 600 members and guests of 
A.I.E.E. and Indiana Power Engineers met 
jointly with A.S.M.E. members of St. Joseph 
Valley Section. The speaker of the evening, 
Wm. Courtenay, chose as his topic ‘“The Battle 
of Britain,’’ and presented the urgent and 
timely problem of the Allies’ need for air 
mastery in order to win the war. 


A.S.M.E. Analyzed at 
Texas Meeting 


The Jan. 16 meeting of the Texas Section 
concerned itself with a summary of A.S.M.E. 
activities for national defense, methods of 
improving meetings, and obtaining nation- 
ally known speakers. The session closed 
with a reminder of the coming A.S.M.E. 
meeting at Houston. 


Waterbury Discusses National 
Defense in the Air 


Since air defense is of prime importance in 
the present war, members of the Waterbury 
Section at their Jan. 20 meeting were much 
interested in the timely address of Robert F. 
Lybeck, entitled, ‘‘National Defense in the 
Air."’ The speaker said the growth of the 
aircraft industry has been phenomenal, its 
dollar output for 1941 exceeding even that of 
the automobile industry's peak year, 1939. 
The petroleum industry, following suit, has 
likewise grown amazingly, increasing its 
output by 12!/, times since 1941. Then the 
speaker made a statement that lifted the cloud 
of doubt from many minds. He said that a 
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current comparison of domestic and foreign 
planes reveals that U. S. aircraft are superior in 
speed, range, fire power, and maneuverability. 


Utah’s Resources Revealed 
at Local Section Meeting 


Members of the Utah Section on Jan. 27 
heard about their state's vast natural resources. 
Ora Bundy, guest-speaker, whose topic was, 
‘Industrial and Mineral Resources of Utah,”’ 
outlined problems confronting the Industrial 
Commission, such as to determine resources, 
¢.g., Magnesium, alumite, vanadium, and 
sulphate deposits, to stabilize farm producers 
due to the industrialization, and lastly to 
conserve water resources. 


Problems That Challenge 
at Washington Section 


One hundred members and guests at the Jan. 
8 meeting of the Washington, D. C., Section 
heard Dr. Lillian Gilbreth speak on ‘*Prob- 
lems that Challenge Us Today."’ One of the 
major contemporary problems presented by 
the speaker was the need for integrated or- 
ganization in family life. Then followed a 
general discussion of management problems, 
emphasizing the need for planning and hard 
work. 


Industrial Heating Starred 
at Western Massachusetts 


Climaxing a gala day featuring a trip 
through the H. B. Smith Co. plant, a 
cocktail party, and dinner at the Park Square 
Hotel, the Western Massachusetts Section 
held its regular evening meeting on Jan. 20, 
with more than 60 members and guests at- 
tending. Prof. Lauren E. Seeley, of Shef- 
field School, Yale University, chose as his 
topic, ‘Modern Industrial Heating.’’ He com- 
menced his discourse with remarks on heat con- 
trol, observing that the time between three 
and four o'clock, when human vitality is at 
its lowest, therefore requiring higher tempera- 
tures, had direct bearing on employment, es- 
pecially recently with the high universal 
advent of the third shift in industry. Air 
motion, relative humidity, generation, ab- 
sorption, and dissipation of heat were fur- 
ther topics. The speaker then stated that the 
problem of cooling in summer was being em- 
phasized by labor unions to be of equal im- 
port with that of heating. Such detailed in- 
formation as he gave proved invaluable. 


Products of Powder Metallurgy 
Popular at Worcester 


One hundred members and guests at the Jan. 
13 meeting of the Worcester Section kept 
George E. Platz answering questions till mid- 
night. The speaker, who is chief engineer, 
Amplex Division, Chrysler Corp, Detroit, 
spoke on ‘‘Products of Powder Metallurgy,” 
Some products of this infant industry are oil- 
oozing bearings, gears, and bullets, called by 
the speaker oilite, superoilite, etc. A num- 
ber of samples were displayed. 














Arkansas Holds Smoker-Meeting 


SMOKER-MEETING was held by Ar- 

KANSAS Branca On Jan. 21. Following 
technical talks by two members, Prof. L. C. 
Price, who is leaving the University to go to 
Michigan State College, was presented with a 
desk set. The evening was concluded with 
the serving of refreshments and a demonstra- 
tion by a professional magician. 

BuckNe.t Brancu held a meeting on Nov. 
26 at which Harry McCulley showed motion 
pictures. One picture, “‘Locomotive Repair,"’ 
illustrated the complete process of tearing 
down, cleaning, and rebuilding of a loco- 
motive. The other films consisted of ‘‘An 
Evening With Edgar Guest,’ and ‘‘The Home 
Beautiful."’ 


Caltech Visits Movie Studio 


An invitation was extended to 15 members 
of Catrrornia Tecan Brancu by the engineer- 
ing department of Paramount Pictures, Inc., 
to visit the company’s studios on Oct. 31. 
Objects of technical interest were sound re- 
corders, cameras, transparency background 
projectors, tank and wave machine for sea 
pictures, heating and ventilating plant, and 
various shops. The behind-the-scenes appear- 
ance of the scenery made of paper, plaster of 
paris, and sheet metal, caused much comment 
among the visitors. 

Cincinnati Branca had an audience of 85 
members and guests at its Jan. 20 meeting. 
Robert Schlueter, chairman of the intramural 
committee, reported that A.S.M.E, teams had 
reached the finals of the volleyball contest 
and the handball quarter-finals, and had won 
the only basketball game played so far. He 
also stated that competition in bowling and 
boxing would soon start. The meeting was 
concluded with the showing of a motion 
picture on the production of airplane engines. 

C.C.N.Y. Brancu opened its spring semester 
with a meeting on Feb. 5 at which 65 members 
and guests heard Robert Kay, chairman of the 
Branch, discuss the functions of the organiza- 
tion and its many advantages. It was an- 





nounced that an honorary mechanical-engi- 
neering fraternity, Alpha Mu Epsilon, had 
been formed at the school through the co- 
Operation of Prof. Clarence H. Kent. The 
main objective of the new group is to serve as 
an incentive to lowerclassmen. 

Cororapo Brancs had an inspection trip 
scheduled on Dec. 15 to the Fort Collins 
Power Plant, but this had to be canceled be- 
cause of governmental regulations forbidding 
the admittance of visitors to power plants. 
At the Dec. 1 session, Marsh Allen, who had 
been in the employ of the Hunt Inspection Co., 
presented a very interesting paper outlining 
the inspection carried out by his company in 
the Pueblo Steel Mills. 

Cornet Brancu held a joint meeting with 
the Cornell Railroad Club on Jan. 6. The 
program consisted of a motion picture en- 
titled, ‘‘Railroadin’.”’ 

Detaware Branca conducted a session on 
Jan. 8 during which the following motion 
pictures were shown: ‘*Ford Rouge Plant,” 
“U. S. Navy Service School,’’ *‘Ford Recon- 
maissance Car,’ and ‘“‘The Manufacture of 
Safety Glass."’ 

Drexet Brancu devoted its meeting on the 
evening of Jan. 22 to a paper by J. S. Newton, 
marine engineer, Westinghouse Elec. & Mfg. 
Co., on the subject of marine turbines and 
machinery. Slides were used to illustrate the 
talk. After the serving of refreshments, the 
meeting adjourned. 


Student Papers at Florida 

Student papers presented at the Jan. 16 
meeting of FLortpa Branca included ‘‘Ground 
Testing of Power Plants,’’ by J. A. Coll, 
“*High-Octane Gasoline and Safety Fuels,’’ by 
C. W. Coffee, “‘Cabin Superchargers,’’ by 
D. A. Thompson, and ‘‘Synthetic Materials 
as Bearings for Rolling Mills,’’ by C. M. 
Mullis. 

Ittino1s Tech Brancw members numbering 
more than 200 turned out for the special 
meeting on Jan. 6 in order to welcome to the 
school the president of the A.S.M.E., James 
W. Parker. He gave a very interesting talk 
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on the role of the engineer in the world of 
today. At the Jan. 16 meeting, John Peterson, 
director of training for the Commonwealth 
Edison Company, gave a lecture on “‘Job 
Instruction Training.” 

Iowa Srate Brancu featured a two-part 
program at its Jan. 15 meeting. The first part 
consisted of a motion picture on the methods 
and processes used to derive copper and nickel 
from their ore. The second part was a talk by 
Carl Gesser, instructor in metal casting, who 
outlined the various foundry processes and 
showed the relationships between the different 
departments, such as the pattern making and 
molding. 


Agricultural Engineering at Kentucky 


Prof. J. B. Kelley, of the agricultural de- 
partment, spoke before 74 members and guests 
of Kenrucxy Branca at the Jan. 9 session on 
“The Agricultural Engineer's Work."’ Ac- 
cording to the speaker, agricultural engineer- 
ing started as a profession in 1907 in Madison, 
Wis., with the formation of the American 
Society of Agricultural Engineers. The so- 
ciety now embraces more than 900 members. 
Courses in the subject are being offered by 28 
institutions in the United States. There are 
six courses in agricultural engineering at the 
University, namely, mechanics of farms, rural 
electrification, structural engineering in farm- 
ing, engineering practices and farm manage- 
ment, farm motors, and shop courses in metals. 

Mississipp1 STATE BraNcu’s secretary-treas- 
urer, S. V. Craft, gave a very informative talk 
on “The Priorities System’’ at the Jan. 8 
meeting. He set forth the theory upon which 
the system is based; the necessity of such a 
system to the vast defense program; and the 
proceedings and methods utilized by the 
O.P.M. 

Missourr Branca announced the holding of 
a special dinner on Feb. 20 in honor of the 
fiftieth anniversary of the inauguration of a 
mechanical-engineering curriculum at the 
University of Missouri. According to Prof. 
E. S. Gray, honorary chairman, the speakers 
included President F. A. Middlebush, Prof. 
Emeritus A. J. Westcott, Col. A. MclIntyre, 
Prof. Emeritus W. S. Williams, and Desa 
H. A. Curtis. 

Missourr Mines BraNcH reports a scarcity 
of outside speakers because all engineers are 
kept busy day and night on national-defense 
work. Consequently, the meeting of Jan. 7 
was devoted to the showing of two motion 
pictures, ‘‘Dodge Fluid Drive’’ and ‘‘Making 
of the Ford V-8 Engine.”’ 

Montana State Brancu featured talks by 
student members at the Jan. 16 and 23 mect- 
ings. Among the speakers were William 
Jefferies, Robert Johnson, Don Jacobson, and 
William Gibbs. 

Nepraska Brancu held an election of officers 
for the coming semester at the Jan. 14 session. 
The technical part of the meeting consisted of 
a motion picture and talks by William Haskins 
and John Lister, Socony-Vacuum Co., of 
bearing lubrication. 


Walter Kidde Award at Newark 


At the Jan. 16 meeting of Newark BraNc#, 
Professor Ritterbusch, honorary chairmad, 
called the attention of the 100 members present 
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GEO. TOPINKA (zeFr) AND WARREN JAMES 
WITH PROPELLER USED IN DEMONSTRATION 
AT DEC. 2 MEETING OF PURDUE 


to the contest which is open to them and the 
opportunity of winning the Walter Kidde 
Award and $50 in cash. This year’s contest is 
based on ‘‘The Life of John De Hart,’’ and 
will close on June 1, 1942. The judges will 
look for the following qualities in each essay 
submitted: Composition, dramatization, the 
work of Mr. De Hart in fields other than 
technical, effectiveness and appreciation of 
the engineer's responsibilities in civic life. 
The guest speaker of the evening was Ivan 
Harkleroad, superintendent of experimental 
test of the Wright Acronautical Corporation, 
who spoke on “‘The Development of the 
Wright Engine.”’ 

N.Y.U. Brancn (aeronautical division) was 
addressed on Jan. 14 by Gerald Fogel, student 
member, on the subject of ‘‘The Tricycle 
Landing Gear."’ According to the speaker, 
the advantages of this gear are that (1) the 
airplane in landing is not bounced back into 
the air, (2) there is no danger of nosing over, 
and (3) since the airplane is parallel with the 
ground, the pilot has much better visibility at 
take-offs. 

NorTHEASTERN Brancu called a meeting on 
Dec. 11 to discuss a letter received from Prof. 
Charles F. Scott, representing the E.C.P.D. 
The 60 members present entered into the dis- 
cussion wholeheartedly. An outcome of the 
meeting was the selection of a committee to 
bring about a joint organization of all pro- 
tessional groups on the campus 


Religion in Engineering 


The meeting of Jan. 23 of Onto State BraNncn 
was devoted to a paper on ‘‘Religion in Engi- 
feering,’’ presented by Prof. Carl A. Norman, 
assisted by Prof. S. M. Marco. The audience 
consisted of 87 members and 2 visitors. 
Orecon State Brancu had a timely topic, 
‘Unionization of Engineers,’ at its Jan. 22 
meeting. A.D. Hughes, honorary chairman, 
explained the policy of the parent society on 
this question. He was followed by Prof. C. A. 
Mockmore, who claimed that the unionization 
of engineers was being accomplished by out- 
Siders, not the engineers themselves. 

PeNNsyLvaNia BraNcu was told by Prof. 
T. F. Hatch on Dec. 15 that industrial hygiene 
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KENNETH HARKER WITH DEMONSTRATION 
EQUIPMENT USED FOR TALK GIVEN AT DEC. 
16 MEFTING OF PURDUE BRANCH 


is of particular importance in wartime, espe- 
cially in those industries in which respiratory 
diseases are prevalent. He stated that it was 
an engineering and not a medical problem 
that needs solving by engineers. 

PirrssurGH Brancu members were happy to 
learn at the Jan. 22 meeting from John Knoll, 
chairman of the sports committee, that the 
A.S.M.E. had won the cup which is awarded 
annually to the campus organization placing 
highest in the fall intramural program of 
sports. In addition to this cup, intramural 
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sports medals were presented to individual 
members of the winning ‘‘touch’’ football and 
baseball teams. At the meeting on Jan. 29, 
Robert Erhard read a paper on *‘A Comparison 
of Steam and Diesel Locomotive Performance 
and Economy.” 


R.P.I. Meets With A.L.E.E. 


In order to present a more polished and 
elaborate meeting, the R.P.I. Brancu col- 
laborated with the local chapter of the 
A.I.E.E. in presenting two speakers, L. R. 
Yeager and J. S. Irvine of the Owens-Corning 
Fiberglas Corp. The speakers discussed the 
development of Fiberglas and its diversified 
uses. Refreshments consisting of cider and 
doughnuts were served after the meeting. 

Rice Branca conducted an inspection trip 
for 48 members on Jan. 7 to the Houston 
Shipbuilding Corp. The construction of a 
ship from its beginning in the mold loft as 
huge basswood patterns, through the shops 
where finished parts were cut, bent, etc., from 
sheet steel, and thence to the yards for short- 
time storage or immediate addition to the ship 
by powerful gantrics, was witnessed. It was 
noted by the yisitors that instead of steam 
turbines, not available in the present emer- 
gency, triple-expansion steam engines will be 
used to propel these modern merchant ships. 

Soutn Dakota Strate Brancu devoted its 
Jan. 14 meeting to three papers by student 
members who based them on articles appearing 
in Mecnanicat ENoInggrinc. Following 
lunch, the meeting was adjourned. 

SoutHerN Mernopist Brancu held a meet 





IN THE FOREGROUND IS ONE OF THE MOST UNUSUAL MECHANICAL-ENGINEERING FEATURES 
IN THE NEW HEAT-POWER LABORATORY AT THE UNIVERSITY OF NOTRE DAME 


‘Shown in — are two steam-driven air compressors of the mechanical-engineering ee 
ment hooked up in an amazing fashion that permits almost limitless experimentation. Stu 


ents 


and Prof. Carl C. Wilcox, head of the department, at the left, are checking operating conditions. 

These $12,000 compressors are so arranged that they may be operated either condensing or non- 

condensing and simple or compound as desired. Furthermore the air piping is so arranged that 

they may be operated either single or two-stage, while the two steam cylinders are so installed 

that one may “ used as a high-pressure cylinder and the other as a low-pressure cylinder of a 

compound engine. Professor Wilcox estimates a mechanical-engineering student might spend 
his entire college career studying with profit the intricacies of these two machines.) 
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ing on Jan. 13 at which J. Lacy, instructor in 
the mechanical-engineering department, dis- 
cussed ‘*The Modern Trends in Diesel Engines."’ 
After a period of discussion and questions, the 
members and visitors adjourned to the mechani- 
cal-engineering laboratory where coffee and 
doughnuts were served. 


Ernest Hartford at Texas 


Ernest Hartford, executive assistant sgcre- 
tary of the A.S.M.E., and, as many Student 
Branches have stated frequently, godfather 
of student members in the Society, was the 
guest of honor at the Jan. 13 meeténg of the 
Texas Brancn. Prof. V. L. Doughtie intro- 
duced him to the assemblage. Mr. Hartford 
gave a very interesting discussion on the his- 
tory of the A.S.ME., the many services the 
Society makes available to Student Branches, 
and several ways that a Student Branch 
can make meetings interesting. 

Texas Tecu Brancu had only a 20-minute 
meeting on. Jan. 5 at which various items of 
miscellaneous business were transacted. 

Turrs Brancu did not hold any January 
meeting because of the greatly accelerated 
program of courses. At the Feb. 2 session, 
59 members and guests were present to view 
the motion picture entitled, ‘‘Wright Builds 
for Air Supremacy." 

VerMonT BraNncu was sponsor of a joint 
banquet for all engineering organizations on 
Dec. 17, the first of its kind ever held at the 
University. Dinner was followed by a party 
around the Christmas tree with presents for 
everyone. As a climax to the party, the pro- 
fessors were pervailed upon to lead the group in 
a song for engineers of their own composition. 

VittaNova Brancu is going ahead with 
plans for the regional conference in the spring 
at which it will be host to other Student 
Branches. At the Jan. 12 session, the mem- 
bers discussed a letter received from Rutogrs 
Brancu in which a one-day conference, in- 
stead of the two-day one usually held, was 
advocated. The members were favorably in- 
clined toward the idea, but no definite action 
was taken pending answer from the other 
Student Branches. 


Washington State Strives for $10 


It was reported by Arthur E. Tanasse, secre- 
tary of the WasnincTon State Brancu, that 
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A.S.M.E, STUDENT GROUP AT TEXAS UNIVERSITY TAKEN AT THE TIME OF THE VISIT OF ERNEST 
HARTFORD, ASSISTANT SECRETARY, A.S.M.E., ON JANUARY 13 OF THIS YEAR 


at the Dec. 18 meeting Professor Langdon 
offered to donate $10 in cash to the organiza- 
tion if its membership reached 70 by the end 
of the fall semester. At the same session, Art 
Townsend suggested that student members in 
his and other Branches should take time out 
to write letters to former members who were 
serving in the armed forces of their country. 

Worcester Brancu welcomed back C. T. 
Hawley, class of ‘98, who gave a talk on 
**Patents in Relation to Engineering’ at the 
Jan. 14 meeting. He explained the nature 
of patents, the procedure in obtaining them, 
the engineer's relations in the patent field, and 
how patent law was an engineering proposi- 
tion. 

Yace BraNcu continues its policy of having 
student papers presented at each meeting. 
During January, the following men presented 
papers: Bonsal on magnesium; Weld on 
vitamins; Warwick on ‘‘Some Observations 
on the Engineering Attitude;’’ Warner on 
‘“*Aquablitzing;’"’ Van Voast on ‘‘What the 
Railroads Are Doing for the War Effort;”’ 
Young on ‘“‘Traffic on Country Roads;’’ Twigg- 
Smith on Hawaiian Volcanoes; Parella on 
“Misconceptions in Illumination;’’ Tuttle on 
“Military Trucks;’* Wallace on ‘Battleships 
or Airplanes?’ Turner on ‘‘Aluminum;”’ and 
Thompson on “‘Air-Line Safety." 


Stout Receives Sperry 
Award 


HE Lawrence Sperry Award for a notable 

contribution made by a young man to the 
aeronautical sciences was presented to Ernest 
G. Stout of Consolidated Aircraft Corporation, 
San Diego, California, by the Institute of the 
Aeronautical Sciences on the occasion of its 
Tenth Anniversary Honors Night Dinner 
which was at the Waldorf-Astoria in New 
York, N. Y., on January 27. 

Mr. Stout, who is 28 years old, is a graduate 
of New York University and is now engineer 
in charge of Aerodynamics and Flight Testing 
at the Consolidated Corporation. He receives 
the Sperry Award for 1941, including an honor- 
arium of $250 with the citation ‘‘for his con- 
tributions to the experimental determination 
of the hydrodynamic stability of model flying 
boats and seaplanes."’ His research on small 
test models has been a considerable aid to en- 
gineers in designing today's large naval and 
commercial flying boats so that their per- 
formance at landing and take-off from the 
water is accurately known before the com- 
pleted aircraft is test-flown. 


(A.S.M.E. News continued on page 252) 





Group 
I New England 


Il Eastern 


Ill Alleghenies 
IV Southern 

V Midwest 

VI North Central 
VII Southwest 


VIII Pacific Northwest 
IX Rocky Mountain 
xX Pacific Southwest 





Villanova College 


Pennsylvania State College 
University of Tennessee 
University of Notre Dame 
Washington University 
University of Oklahoma 


University of British Columbia 
University of Wyoming 
University of California 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
1942 STUDENT MEETINGS 


Host 
University of Vermont 


Place 
Burlington, Vt. 


Villanova, Pa. 


State College, Pa. 
Knoxville, Tenn. 
Notre Dame, Ind. 
St. Louis, Mo. 
Houston, Texas 


(In conjunction with A.S.M.E. Spring Meeting) 


Vancouver, B. C., Can. 
Laramie, Wyoming 


Berkeley, Calif. 


Representative of Committee 


Dates on Relations With Colleges 
April 24-25 A. C. Chick 
April 20 }Lnl 
April 10-11 R. H. Porter 
March 30-31 R. P. Reece 
April 20-21 J. I. Yellott 
April 17-18 J. I. Yellote 
March 23-24 H. E. Degler 
April 27-29 B. T. McMinn 
a 9-10 J. W. Haney 

arch 27-28 G. L. Sullivan 
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When pipe lines snake their way thru a plant 
like these chemical lines, forming neat, compact 
ayouts, it’s litthe wonder engineers insist on 
Tuse-Turn fittings. There are no flanges to 
tighten, no gaskets to replace—no chance 0 
| dangerous leakage. The turns indicated above 
—where the danger lies—are strong and safe— 
fully protected with Tuse-Turn welding fittings. 








There’s less flow resistance and pressure loss 
when you use Tube-Turn welding fittings 


A flashing glide down the mountain side into a splendidly executed 
Kristiana—a sweeping turn at full speed that scarcely slows the skier! It’s 
the same kind of uninterrupted flow that engineers desire in piping—and 
TUBE-TURN welding elbows and returns assure minimum resistance, 
thanks to the easy sweeping radius throughout. CTUBE-TURN fittings’ 
smooth inner walls are free from waves, scales or ridges which often accel- 
erate corrosion and erosion. TUBE-TURN fittings give plus strength where 
the danger lies—at the turns—wherever there is a change in flow direction! 
For safe,trouble-free piping systems, insist on TUBE-TURN welding fittings! 


Write today for TUBE-TURN engineering data book and catalog. 


TUBE-TURNS, Inc., Louisville, Ky. Branch offices: NEW YORK, PHILADELPHIA, 
CHICAGO, PITTSBURGH, CLEVELAND, TULSA, LOS ANGELES. Dist:.outors everywhere. 
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Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical Engi- 
neers. This Service is available to members and is operated on a co-oberative 
nonprofit basis. In applying for positions advertised by the Service, the ap- 
plicant agrees, if actually placed in a position through the Service as a result of 
an advertisement, to pay a placement fee in accordance with the rates as 


listed by the Service. 


These rates have been established in order to maintain 


an efficient, nonprofit personnel service and are available upon request. This 

also applies to registrants whose notices are placed in these columns. All 

replies should be addressed to the key numbers indicated and mailed to the 

New York office. A weekly bulletin of engineering positions open is available 

to members of the co-operating societies at a subscription of $3 per quarter or $10 
per annum, payable in advance. 


New York Chicago 
29 W. 39th St. 211 West Wacker Drive 


MEN AVAILABLE! 


ENarnerR, versatile and with initiative, de- 
sires responsible position with progressive 
manufacturer. Trained metallurgist (Ph.D.), 
naturalized U. S. citizen, 38, married. Has 
had 9 years with leading metal producer in re- 
search, development, production, and sales. 
Three years manager of foreign-trade corpora- 
tion; import, export, marketing, advertising, 
technical writing, and promotion. Now in- 
dustrial consultant and technical adviser to 
machinery manufacturer. Me-733. 

ADMINISTRATIVE ENGINEER, Cornell gradu- 
ate, 31, married. Experienced plant engineer- 
ing, layout, production synthetic resins, plas- 
tics. Nowemployed. Desires position same 
field with progressive concern 
where. Me-734. 

ConsuttinG Enoineger, M.E., 35 years’ ex- 
perience; in professional practice since 1938. 
Experienced in design of boilerhouses, ma- 
chine shops, power plants, steam distribution, 
heating, ventilating, air-conditioning, and 
plumbing systems. Me-735. 

GrapuaTe Mecuanicat ENGINEER, 45, with 
diversified experience and managerial aptitude; 
development and production of heavy equip- 
ment of precision character, various phases of 
industrial and plant engineering. Prefer per- 
manent Midwestern location. Me-736. 

Mecwanicar Enoineer, 33, single, B.S. and 
M.S. degrees. Extensive experience as college 
instructor, development and research engineer, 
production and design. Registered engineer. 
Executive-type position desired. Me-737. 

MecuanicaL ENGinger, experience of 25 
years in design, construction, operation, and 
management of all classes of power plants and 
public utilities. Both mechanical and electri- 
cal training. Me-738. 

Mecnanicat Enorneer, graduate electrical 
engineer, 15 years’ experience in design, de- 
velopment, testing, and installation of fluid 
measuring and control equipment. Five 
years’ supervisory experience in design. Also 
3} years’ plant engineering experience in gen- 
eral upkeep and new machine installations in 
heavy-industry plant. Now employed. De- 


Will go any- 


1 All men listed hold some form of A.S.M.E. 
membership. 


Detroit 
100 Farnsworth Ave. 


San Francisco 
57 Post Street 


sires connection in aircraft or processing indus- 
try. Me-739. 

GENERAL AND SALes MaNnaGeEr, 43, married, 
college graduate, M.E. degree, and P.E. 
license, excellent background, capable or- 
ganizer and manager; tactful, resourceful, 
broad experience in engineering, sales and 
genera] management; with present company 17 
years. Me-740. 


POSITIONS AVAILABLE 


Mecuanicat ENoGinggr, 30-45, for design, 
drafting work, and when ability has been 
demonstrated, supervision over others. Should 
have good experience in machine-shop meth- 
ods. Steel-plate fabrication, structural steel, 
or chemical-plant design experience helpful. 
Western New York. Y-9227. 

Designer, Mecuanicat for line of produc- 
tion machinery of medium weight, semiauto- 
matic type. Must be A-1 man capable of 
creating ideas of new design. Must be U. S. 
citizen. Salary, $4200. Permanent. New 
Jersey. Y-9754. 

Grapuate Mecuanicat ENcinger, possibly 
June, 1942, graduate, for laboratory work. 
Since no design work or other work outside 
of laboratory is demanded, no experience is 
necessary, but schooling should have empha- 
sized laboratory work. Must be deferred from 
draft. Will make extensive investigation of 
various forms of agitation as well as develop- 
ment of new styles of agitators. Will build 
simple laboratory apparatus, as well as set up 
life tests for existing equipment. New York 
State. Y-976}. 

EMPLOYMENT Manacer, 35-50, with pre- 
vious experience with manufacturing com- 
pany. Must be thoroughly acquainted with 
job classification and analysis; some rate-set- 
ting and industrial-relations work. Plant 
employs 2500 men. Salary, $4000-$5000 a 
year. South. Y-9779. 

Mecnanicat ENGiNggrR experienced in lay- 
out of heavy machine tools; must have know!l- 
edge of machine-shop operation and be cap- 
able of taking complete charge of laying out on 
paper large shop now being built. Salary, 
$3600 a year. Upstate New York. Y-9784. 


MECHANICAL ENGINEERING 


GrapuaTE MecHaNicaL ENGINEER, 24-45 
with good background in mechanical design 
of high-precision parts. Work will not in- 
volve board work although development of 
ideas and mechanical changes will be in- 
volved. Permanent. Salary open. New Jer- 
sey. Y-9792. 

Propuction ManaGer experienced in mod- 
ern methods of mass production and with 
knowledge of explosives for shell-loading 
plant. Salary, $6000 year. Location, East 
Y-9798. 

Propucrion Controt MaNaGer, mechani- 
cal or industrial engineer, thoroughly familiar 
with visual production control, load chart- 
ings, methods, etc. Salary, $3600-$4800. 
New York State. Y-9836. 

InpustriaAL ENGinegr, 30-45, preferably 
graduate industrial or mechanical, to be as- 
sistant to chief engineer, particularly in field of 
operating standards. This includes from 
Operation analysis and time study develop- 
ment and specification of: machine-tool 
speeds, feeds and depth of cut; operation de- 
scription; proper jigs, fixtures, and cutting 
tools; standard time per unit of production 
for all productive divisions, which include 
foundry, tank shop with welding, machine 
shop with a full range of medium and heavy 
machine tools, assembly, and testing. Sal- 
ary open. Pennsylvania. Y-9843-D. 

Toot Encinegr capable of layout of jigs 
for cost reduction in plant manufacturing ma- 
chine tools. Complete knowledge of shon 
routing and experience in tool design essep- 
tial. Opportunity to become head of methods 
and tool department. Salary, $3900. New 
England. Y-9844. 

InpustRIAL Recations MaNaGer, 32~40, 
for machine-tool company employing 500 em- 
ployees. Must have experience in inter- 
viewing, job analysis and classification, union 
negotiations, workmen's compensation, etc 
Salary, $7500. New England. Y-9845. 

Curer Inspector for machine-tool plant 
manufacturing high-precision small parts 
Experience in this essential. Must be aggres- 
sive though tactful in handling of inspection 
problems. Will carry complete responsibility 
in this work. New Jersey. Y-9847. 

Executive, 35-40, with several years of 
responsible operating experience in electro- 
chemical or metallurgical industry. Tech- 
nical education essential. Should have ap- 
preciation of labor relations and cost systems 
Must have pleasant personality. Salary open 
West. Y-9865-CDS. 

Process ENGiNegr for metal-products manu- 
facturing plant, 28-40, preferably married. 
Man should have good knowledge of cap- 
ability and limitations of standard machine 
tools, and be able to correctly prescribe opera- 
tions which should be performed in manufac- 
turing each part of the product. Should 
have jig-and-fixture experience. Must be 
U. S. citizen. East. Permanent. Salary 
open. Y-9875-(a). 

MaNuracturinG Executive, 40-50, gradu- 
ate mechanical engineer, thoroughly versed in 
machine-tool operations; qualified by ¢x- 
perience to assume executive responsibility for 
operation of moderate-sized, well-integrated 
metal-products manufacturing plant. Ability 

(A.S.M.E. News continued on page 254 
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New concepts of efficient and economical pulverizer performance have 
been established by hundreds of installations of C-E Raymond Bowl 
Mills in public utility and industrial plants. The mill illustrated here is one 


of the larger sizes. C-E builds a complete range of sizes for all capacities. 
A 635 
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to operate along organization lines and to 
train subordinate department heads and labor 
foremen essential. Must be U. S. citizen, U. S. 
ancestry. Apply by letter, stating educa- 
tion, experience, and salary desired; enclose 
snapshot. New England. Y-9875-(b). 

Tecunicat Director, preferably married, 
35-45, graduate mechanical engineer, for 
medium-sized mechanical-products manufac- 
turing company, to direct and co-ordinate the 
activities of its technical division. Must be 
creative and aggressive. Position will appeal 
to design or technical engineer who has ac- 
quired some knowledge of manufacturing 
operations. Must have marked administra- 
tive ability. Apply by letter, giving full de- 
tails as to education, experience; enclose 
snapshot. Must be U. S. citizen. New Eng- 
land. Y-9875-(c). 

MAINTENANCE ENGINEER, 30-40, preferably 
with mechanical-engineering background. 
Should have well-rounded experience in 
manufacturing-plant maintenance and power- 


plant operation. Must be U.S. citizen. Per- 
manent. East. Y-9875-(d). 
MEcHANICAL OR ELzcTrRicAL ENGINEER, 


25-40, with manufacturing or research experi- 
ence in durable goods, i.e., manufactured 
articles of metal, glass, electrical appliances, 
to do research in alternative materials and 
technique, cost analysis, time studies, etc. 
Salary, $3200-$4600 a year. Washington, 
D.C. Y-9906. 

Mecnanicat Enoinegr, young, capable of 
assuming responsibilities and looking for 
Opportunity to increase his effectiveness. 





Should have 5 to 12 years’ experience in power- 
and industrial-plant design, heat-balance com- 
putations, specifications, and project engi- 
neering. Past experience with large engi- 
neering company or equivalent desirable. 
Starting salary, about $4800. Permanent. 
Pennsylvania. Y-9911. 

Grapuate MecanicaL ENGinger with 
minimum of 10 years’ experience. Should be 
capable of handling engineering department 
for firm of architects doing defense work— 
housing, schools, public, private, and institu- 
tional buildings. Must have executive ability 
and be designing engineer and specification 


writer. Duration, one year. Write letter 
stating salary desired. South. Salary open. 
Y-9924. 

MecnanicaL ENoinger who has good 


knowledge of machine-shop operations to 
act as project engineer in following through 
jobs to completion. Must be able to esti- 
mate time and costs and speed production. 
Salary open. Location, New Jersey. Y-9941. 
MeEcHANICAL ENGINEER, 28-35, with some 
production experience, preferably along chemi- 
cal-plant lines, to become production execu- 
tive in plant manufacturing asphalt products. 
Salary, $3000 year. Maryland. Y-9942. 
MeEcHANICAL oR ExectricaL ENGINEER, 
35-50, with several years’ experience in de- 
sign of small mechanical mechanisms. Sev- 
eral years’ actual experience on design board 
preferred; man must be capable of general 
supervision of mechanical development work. 
Salary open. New York,N. Y. Y-9950. 
Power-Piant DesiGNinc ENoInger capable 




















Candidates for Membership and Transfer 


HE application of each of the candidates 

listed below is to be voted on after April 
25, 1942, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references. Any member who has 
either comments or objections should write to 
the secretary ‘of The American Society of 
Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Re = Reinstatement; Rt & 
T = Reinstatement and Transfer to Member. 


NEW APPLICATIONS 
For Member, Associate, or Junior 


Anprews, ALBerT H., Bethlehem, Pa. 
Antony, Ws. C., Streator, IIl. 

Bitxo, Sot, Brooklyn, N. Y. 

Busn, Ratpn R., Manoa, Pa. 

Dearsorn, C. Basit, Jr., Dumont, N. J. 
Eappy, Ernest J., Spartanburg, S. C. 
Forsytue, Atrrep V., Kansas City, Mo. 
Freeman, Rost. G., Flint, Mich. 
Go.psmiTtH, CLarence S., Brooklyn, N. Y. 
Harwick, Harry K., Philadelphia, Pa. 
Kacmarcik, Viapimir E., Brecksville, Ohio 
Hatt, Gorpon, Hamilton, Ont., Canada 
Hamtuen, Earzs K., Akron, Ohio 





in the A.S.M.E. 





HarRINGTON, Rost. L., Medford, Mass. 
Heintz, Raven Mors tt, Shaker Heights, Ohio 
Irvine, J. A., Demarest, N. J. 

Kitt, Howarp G., Philadelphia, Pa. 
Kreiner, ANntuony J., Cleveland, Ohio 
Kye, Joun J., Philadelphia, Pa. 

Miter, Rosert O., Lynn, Mass. 

Mott, Harotp E., Brantford, Ont., Canada 
Pam, Axex E., Metuchen, N. J. 

Parvo, Vincent A., Wayne, Pa. 

SaLTER, Tom, Wichita, Kan. 

Scnrerper, Norman B., Chicago, Ill. 
Saptro, Ascuer H., Cambridge, Mass. 
StepHeNs, Russett M., Washington, D. C. 
Stop, Wo. J., Jx., Kingsport, Tenn. 

Tatay, Joun J., Detroit, Mich. 

Wan, Conrap Cuanc-yEn, Philadelphia, Pa. 
We ts, E. S., Jr., Chicago, Il. 

Wetts, Wo. D., Larchmont, N. Y. 


CHANGE OF GRADING 
Transfer to Fellow 
Hoac, Joun W., Broomall, Pa. 


Transfers from Junior 


IRELAND, Mark L., Jr., Hilton Village, Va. 
Linpaat, Eric J., Columbus, Ohio 
Morrison, THomas, Toronto, Ont., Canada 
Row ey, Louis N., Jr., New York, N. Y. 
Voxac, Cuas. W., Chicago, Ill. 
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of designing both electrical and mechanical 
phases of large industrial power plant. Dura- 
tion one year. Salary $4800 year. Middle 
West. Interviews, New York,N. Y. Y-9959, 

PeRsONNEL Manacer, 35-43, to handle the 
employment of personnel for plant of about 
3000 employees, male and female. Ability to 
select capable machine-tool operators and ma- 
chine hands. Knowledge of labor negotiations 
in organized shop essential. Salary open. 
East. Y-9960. 

Works Manacer, mechanical engineer much 
practical experience in machine-shop practice. 
Will have complete charge of shops; also large, 
modern welding department, pattern shop, 


etc. Permanent. $5400-$7200 year. Middle 
West. Headquarters, New York, N. Y. 
Y-9967. 


Propuction ENGINgERS with some past ex- 
perience in planning, scheduling, or estimating 
work in machine-tool plant. Knowledge of 
nonferrous metals operations helpful. Must 
be citizen of U. S. Permanent. New Jersey. 
Y-9974. 
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A.S.M.E. Transactions 
for February, 1942 








HE February, 1942, issue of the Transac- 
tions of the A.S.M.E., contains: 

Combustion of Four Fuels in One Boiler, by 
W. J. Lutz 

Piston Effect of Trains in Tunnels, by R. L. 

» Daugherty 

Developments in Regulating Outlet Valves, by 
G. J. Hornsby 

The Performance of Flat-Plate Solar-Heat Col- 
lectors, by H. C. Hottel and B. B. Woertz 

A Method for Determining Unsteady-State 
Heat Transfer by Means of an Electrical 
Analogy, by Victor Paschkis and H. D. 
Baker 

Steels and Alloys Developed for Use at Ele- 
vated Temperatures in Petroleum Refineries 
as Still Tubes and Other Parts, by B. B. Mor- 
ton 

Experimental Study, Feedwater Treatment for 
1400-Lb Boiler Operating Pressure, by D. C. 
Carmichael 

A Study of Damper Characteristics, by P. S. 
Dickey and H. L. Coplen 

Operating Experiences With High-Pressure 
High-Temperature Unit at Des Moines, by 
J. F McLaughlin 











Necrology 





HE deaths of the following members have 
recently been reported to headquarters: 


ArmitaGg, Henry B., November 12, 1941 
ARNOLD, Bion J., January 29, 1942 
Booxer, Homer N., October 2, 1941 
CauGuey, Resp J., January 4, 1942 
Ferouson, Joun W., February 4, 1942 
Heatu, Deros P., November 30, 1941 
McIntire, Cuarzzs V., June 10, 1941 
Sapa, Luis G., September 5, 1941 
Westin, Cuarces J., January 29, 1941 


A.S.M.E. News 








